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Abstract of JP2003342482 

PROBLEM TO BE SOLVED: To provide a flame-resistant resin composition which is made flame- 
retardant treated in a high level regardless of a small amount of a flame- retardant without using a 
halogen-based flame-retardant. 

SOLUTION: There is prepared a flame-resistant resin composition composed of a base resin (A), a 
specific ring, chain and/or crosslinked phosphazene compound (B) and at least one kind of flame 
retardant auxiliary (C) selected from an aromatic resin (C1), nitrogen -containing compound (C2), 
inorganic metal compound (C3), sulfur-containing compound (C4), silicon-containing compound (C5) 
and phosphor-containing compound (C6). The flame-resistant resin composition may further contain a 
hindered phenolic antioxidant, a phosphorus stabilizer, melamine cyanuric acids, a fluororesin, a filler 
and the like. 
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?;U'\4 i U"*?l<'>v7 3 >, 2, 4, 4-MJ*^ 
x\^-y-^^u>^7 a >, t^^fU>y75 >, J 
±*^l'>2s7$ >U£<DmffiWiiS7$ > ; t'X (4- 

7$y^p^*>iH ^^>, ex u -ra y - 3 
-tf-frzsitu^isfr) **>&£<oj&SM£:x7* > 

^frfen^o 7xXl/>y7a>, ***i>U 

l//y7$ >&£0?r§J£>;7a >WfflLTt)J:^o 

[0 0 3 4] v*;u#>*£LTtt, M*tf. 40u*;u 

7y'e>S, tf*U>», 7>^'J>», 7t7<> 

l . 3 - y*;u#>»ttt*<oK8R*v*;u#>» ; v9 

Jim, ^7k7^;U^, ^77^^fU7^«, 

7 ^ u > ju* E<r>ttte*Jii)V# 

[0 0 3 5] 75y*;U#>tt£LTtt. 0^JAti\ 7^ 

i*oc,.:. 7 a y*)^>s^PKSti4. 7 a y ^jju 



( 7 ) 

li 

[0 0 3 6] *U75 H*«B£LTtt. t-fP>4 
6, t^D>6, t-fD>66, t<D>610, 3h-f 
o>612. t-fn>ll. WD>1 2ttfOKW« 

if) t*>6»6ti&#'J7S H, **«*5<t^BiSSH^ 
*JU#>Bt («*tf, fl/7*JHI[t7ye>K) £B 
Kiy7$> (Will ^tf/fl/>v7$» 

7SHCH *»»*at/«W«# , J75 K (t<D> 
6, t^D>66, HD/610, t<D>612, 
-t«<u>\ l, ^<D>1 2tt£) . ¥*S«#«J7 5 
H (t<D>MXD6, HD>9T^c£) . 20 
M^*'J7^ H (t^fD>6T/6, t^o>6T/ 
66, t<D>6T/12, t^P>6 1/6, t'fo 
>6I/66, t-fn>6T/6I, t-fn>6T/6 
1/6, t-fo>6T/6 1/66, t-fO>6T/M 
5T3ti') ft£*«*Sh*. tf"J7 5F*»Btt. IS 

[0 0 3 7] (4) #U*-#*-h*«Hli 
#Urt-tf*-h*»BK:tt, yh KP + 'Xk^«t, 
^Xir>X^y7x-M-*^- hfc<h*co^g£xx^. 

[0038] e*7xy-JWfc&tt£:LTtt, ex (4 

-tHP + y7i-JH *^>, 1, 1-fcfX (4-fc 
Ho*x7ir;n :/d/i>, 2, 2-t'x (4-tH 
□ ^i/^i yp/t> (ex^xZ-JUA) , 2, 
2-t:X (4-tKP + y-3-/f^7xz;H -fu 
/1>, 2. 2-b:X (4-tFP*y7i-W 79 
>, 2, 2 - t*X (4-bFD + /7xZJH - 3 - * 
^)V79>. 2. 2-tfX (4-tFD + y7i-iH 40 
^\+-^>, 2, 2-t*X (4-tFo + y7i-iH - 
4-/f;K>^>4£Ot'X (tHD*y7U-iH 
C,- fi 7;U#> ; 1, (4-hFD + y7i; 

JU) yi/D^>^>, 1, l-t'X (4-th'o*y7 
xx;U) is 9 a *\ ex (tFo + y7'J- 

JU) C,.,o ->2m7^#> ; 4. 4 ' -vbFD + yy 
7 x :=JUX-^U ; 4, 4' -y b F P^yy 7x 
XJU*>;4, 4' -ytFP^yy7x-Wil/7^ 
K;4. 4' -ytFP^yy7x-J^h>^(!:/i^ 
tfbtl&o 50 
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[0 0 3 9] ff*l/t^U*-#*-h*»I&l:it f 

[0 0 4 0] (5) *'j7x-l/>«yFM 
#iJ7x-lx>**S/K*»» (*'J7xZi//X-f 

-S. mffifi€rft<hLTH, #'J (2, 6-v^JI/- 
1. 4-7x-P» **->H, #»J (2, 

4-7x-l/» **->K, #»J (2, 5-v 
X9\H>-1. 4-7x"l/» **'>b\ #»J (2-* 
6 -X^;i/- 1 , 4-7x-l/» ^^r->h\ 4? 
U (2, 6 ~i>- n-~fu e;U- 1 , 4 - 7xXU>) 
ttyF, tf'J (2-xfJl/-6-<yyp^-l, 
4-7x'l/» ^yF, #U (2-*^;U-6-* 
b^>-l, 4-7x-l/» ^^'>h\ *U (2-* 
W-6-tFo*yX^-l ( 4->'xXU»^ 
*^h\ Tft'J (2, 3, 6-h'J^^-l, 4-7x 
xU» tt'>F, #U (2. 6 -y7xxjk 1 , 4 
-7xXU» h\ #U (2 6-7i 

4-7xXl/» t*yF?^'J (^Z, 
yXHF'JC,. t 7Jl/W-7xXU» *=lrS/H, * 
U ( : EyX^yC t . 1 ,7 l J^-7x-l/y) 
h\ #U (^7C ( . ( 7J^- : &/C,-n7'JHl'- 

[0 0 4 1] *U7xXl/y^yF^l^<hLT 

a. satE^am^^^y^-^--^ h*2o6i±*f 

£ftfi-&& 2, 6 -fy^^U- 1, 4-7x 

-l/>^yF¥et, 2, 3, 6-h'J/f*-l. 
4-7xXl/>«y H*fitS:tt*7>^»l& 
, ^>ii>^^A7;U-T f t KWB (7x7-^ 

^7;u+ju^>-tr>^;uA7;ux t Ktttuttc, 27 
7xy-;u^S^^itxt#^n^7JU^;u7x/-;u^ 

tt^>-K>*^A7^rth')ffllSyDy9t. £#*»3i§ 
(hLTa)^U7x-l/yt*y K 7 D <y 27 iTK^n 
fc£14#'J 7xXl/>t+yFftl^W, #U7x-U 

*ij7xzl/>t+y F*W»B 1 ffiTX«2ffl«±a 
[0 0 4 2 ] (6) exj^^I 

ex;u&fflB£LTte, t-j^¥il* (WAH ittt 

* (OTAtf, «Ifbex;k i7DDyi/>&d:) ;7-y^ 
(MAtf. 7WDXfl/>/<fd:) ; 
/f^t-J^F>, ^Myyp^xi^F>fe£ 
^h-J^h>i; t-JMf^X-rJk t'xMV 



( 8 ) 
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[0 0 4 3] «HBe-^*WBO»W# #u 

t:-ju7Jio-;k #u ex^juv-jk #utfxju 

[0 0 4 4] (7) *l/7-r>*»B 
tl/7^>»8t)lltLTH X^U>, yPt: 

yUi\ ^^D-/atru>, i>^a7 f ^ 1 u>, is*?w^> 

XU>> y^D7^-l/>, D^>frl/>, i>^7 

v*>£ D^>^f/X>, yy^ n^\7 p ^> ? X>, 5 s * h 9 

<o»ii»#: (7;i/*;uB«#, tj^Ut^M. 7;i/ 20 
>*#b 7n¥u>-x.?-u>&m&&, x 

9) 7yU^sa«^> X^U>- 7 
?u;«xxf;«ifi# (ifi/y-xwy'ju 

• ltt*U7-f>*ilB SttK* 

l/7^f >*«ft#3tcf) ttifaWUfctf 30 
[0 0 4 5] (8) 7 5MJ;HMHB 
7£ U;p*HW»wtt, fi^lAtf, 7^U^¥ft 

(^^)7y U«/^-Xf Uyftl^Mi: 

[0 0 4 6] o) -e-axus^WB 

h>mm) ;^«jx;u^> <m*.h:, jRniatt^ux^ 40 

*'J (X-fJU^» . #'J (4, 4' -e 
X7i/-^x-f^X^>/«ca ; #Ul-fJ^ 
h > ; # 'J (x— r-Jl/X— t^JU^ h >) ;#UX-fil' 
-f a H ; f&*IMV±# l )0l'?>&®m (WAIl h'JU 
>y<Vy7^- h ifOSH' V ->7 Mt£«l£:. 

-tr^/ > h^^LT^T^cfc^^U ^l/^>X7Xh7 



[0047] ^n^o*^^**. #a-e*fctt- 

[0 0 4 8] JftLl^-^HtlitlTIt f6S#'JX 
MB. #«J7 5KJR«B. #"J h*»B- # 

U7xzi/>**">H*m tr-;u*«B. ^"i/^ 

>*#Btt£*«*tfS*l, $b^b<H #UX* 
xJl/*»B. #U*-#*-h*»B. X^>*»B 

*^tfe>n, 4#«r#uxx7-;u»»B (pbt?&»b, 

[0 0 4 9] ME^-X»IS©ft¥^»?Itt. Wfc*0 
Atf, 5X 1 0 3 -2 0 0 X 1 0\ Jf?£L<tel X 1 0 

'-lsoxio', i5i:ff*L<iiixio'-io 
0xi0'i*©(ei*6»RTft4. ^-*8t 

tf, 5 X 1 0'~1 0 OX 1 0\ ffSKttUlO 1 
-70X10 1 , S6l:»*L<ttl. 2X10'-30 
x 1 O'iftTioTfei^ 

[0 0 5 0] [*7,7 7f>ft^ (B) ] ^X^y-t: 
[0 0 5 1 ] »tt#X7 7-t?>fb*«<hUTtt- TBSt 

(i) T*sn*ft£«ia«#tfe>n*. 

[0 0 5 2] 
[ft 5] 





OR 




1 




— P= 




1 

OR 



0) 



[0 0 

[0 0 
(2). 
[0 0 
[ft 6 



5 3] (it*. mli3~25ffllS?:it. R' 



5 4] §gtf**7.7 rHXt&V. 
5 5] 

] 

OR 1 

I 

■P=N 
I 



OR 



(2) 



[0 0 5 6] [xt*. n«3~ 1 0. 0 0 0rol»i&^ 

T. xteg-^p^R'hXteg-^PCOOR' 

& L . YJiS- P(OR'), - P(O) (OR'):5 
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;u7U-;uS£^-ro eu 7;u*;u7'j-;ugosu£ 

14, R' ^^ffit(l*tLTO. 
*] . 

[0057] SC (1) 5^ (2) R' T«S 

n-57^*;i/7U-;i/S(!:Lm Hj;k (o- mj 

Jk m-HJJk p-MJ^&£) , *vlUU (3, 4 
-*->lUk 3, 2, 3-*>"JJk 

2, 4-*^UJk 2, 5-*vUJk 2, 6-*v<J 

jufr if) , x?;u7x~;k (o - ?^;k m- 

^7 ^ ju, p - ^;k 7x~;i/^;u&£) . 7>;U7 10 

x~jU (2-t-^^7xZJk 4 - t -7fJb7x 
-Jk 2, 4-y-t-^7x-Jk 2, 6 - v- 
t -7^1/7 x~;k 3-/f^-6-t-yW7x 
~;k 2, 6-y-t-^l/-4-^fJl'7x-W 
£) , 7^1/7x-Jb (2, 4-y-t-7^1/7xZ 
;k 2, 6 t -7^l/7xzM<!:) , f>^a^\ 

*x;U7x^Jk h u ^j^x-jk ^^ju^-"7^;i/ 
« <a c , . , . 7 ju+ ;u c . . , . 7 >J - £ ##J^T * , 
»*L<BC,. 1 7;i/*;P7ir;H (0SA«. o-h 
LUk m-h'JJk p-h'JJk 2, 4- + '>Uik 20 
2, 6-*^U;k 3, &<h*T*5o 
[0 0 5 8] R , t$*n57U-;i'SfcltH 7x 
-JUS, j~7T)im. tf7x~U^S (o-7i-^7 
x~Jk m-7xZi;U7x — 7k p - 7x^Jl/7x^ 
Sfc<5£) . TJPn + yVx-^i (o-^b + y7x- 
Jk m-* ^y7xUk p-^h^y7x-^ 
£) , tHD*x7xz;H (o-b HD + y7x- 
;k m-tFn + y7xzjk p - t FD^y7x-Jl/ 
S, P- (p' -tFO^y7x-JH 7x~ juSfc 
<!f) . (kKD + S/7'J-*) 7J1/+;U7U-;US (p 30 
- [2- (p' -bFD*y7x-JH ^yyPb!M 
7x^S&t*) , (bh*D^y7U-;^M^) 
7'J-;H (p- (p' -th'D*y7x^W- 
;U) 7x-JH) > (kHD*->7'J-***2/) 7'J 
(p- (p ' -tFa + y7x-M+y) 7x- 

;us&£> ^c,. l ,7U-i^a£* < wsTS, a 

7x-JU»T£>£o 
[0 0 5 9] 5 (1) (2) T*a*l*SW*Rtf/ 

U) hUJU^+x^X7 7if> (MA If. o-h'JW 40 
+ v*X77-fc?>< m- h UM+y*X7 7ir>, p 
-f'j;W+y^^7 7f>, o, m-MJM+y/t 
X7 7tf>, o. p - h'J^t+y^X77t'>, m, 
p~h'JJ^+y^X77t*>, o, m. p-h'JJW 

7r-t'>, (#U) /^;i/^-7^;u7r^ vt^7>7 7-tf > 

«<0«tt&tf/OUi«ttC,-. 7M^C ( . : „ 7 u — 
t*^777t/^ (#»J) 7x/ + yh'JJlt + 
y^777t'> ((WAli. 7xy + yO - h'JW+y 
5^X7T-t'>, 7xy^ym-h'Ji^4 1 y^X77t' 50 
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>, 7x;+yp-h , J^*y^77l?X 7xy* 
*i>o. m- h UW^y^77 7x7^y 
o, p- h U^^-*'>7jt7,7 7ii>, 7xy*~>m. p 

- h U;i/**x*^7 7-t?>. 7x/ + '>o, m, P - 
MJJU;**x*X7 7lf>&<*:) , (*'J) 7xy+-> 
*>U;U**>-*:*7 7-fc?>* (#U) 7x/*yhU 
Jl/t+y*y | JMty^X7 7t'/ 1 (#U) 7x7 
+ y/f^t7^+y^X77ir>§^IttR^/ 

xtt«stfcc.. s . 7U-JUC,. 7;u*;i/C«.»D 7'j-^u 

*+y*^7 7if>** < W*t#, ffJKIiiW 
/X«m#:C 1 - 1 7JU^;i/C 8 . 1 o7 U-M*y*X7 
7-tr>. C«-,« 7 l J-^t + yC,. 1 7MJK i .:.7 
l j-;t / ^^^^x7 7if> (MAtf. SMKatf/Xteh 
U;U**:>*777ii>, aW/Xlii^7xn 
-> }> U;P7xy*y^77t , >^ < !:, h "JA* 

^y*X77t'X l«7xy*yh'j;^+yW 
7 7-tr >) T£>£<> 

[0 0 6 0] Sfc, #58^<B*X7 7i?>fb^tt (B) 
tLTH WrE8Rtt*X7 7-e>ft^« (1) fttf*M* 

7 -extern (2) ^5i«nfc'>a<tt)ii 
(D*^77t>ftft«i^ 

7 7-tf>{b^^t)^^n^>o WESis«*T-ia<o 

Tte, 7;U*U->S, y^D7^k>I"Cfeotfc«J; 

7'J-U>ST*£o 7'J-l/>SiLT 
te, 7x-l/>S (1, 2 -7x"i/>S, 1. 3-7 
izl/>|, 1, 4-7x-l/>fed:) , i~y^iy> 
S, t*7xnk>a (4, 4' - t'7xZl/>S, 3, 
3' -fcf7x-k>g&«if) , t'7 7x/-MM 
[1, 4-7x-l/HV7 P D tfUfy - 1 , 4-7i 

- U>S (t:X7xy-JU- AJSS) > 1. 4-7i- 
U>^^U>- 1 , 4-7x-U>l (t*X7x;-ib 
-F»«) . 1, 4-7xZi/y^J^- 1 ,. 4- 
7xZl/y$, 1 , 4-7x-l/>XM-Jkk 4 
-7x-l/>S (t'X7x;-Jl/-SSI) , 1. 4 - 
7xZl/>ft-l, 4 -7x~U>Ss 1, 4 - 7 x 
zH/>**->- 1. 4-7x-l/>I&if] 

LU. 3B««(^»lfett, R'S<Ofitf«iw*fLT0. 0 
1-50^^%, «PSL<tt0. l-SO^^iST 
£>£o 5B«*X7 7"t:>fb&tt<i:LTtt, OTAli, mllB 
7xZl/>S, t7fl/>iRyt'77xy-;l/Sl^ 
^BR*ftS'>& < t fc— fflOT U - u >st'*«sn 
f:^7x/ + x^77t'>, «hU;^+y^X 
77ii>, **t'> , JW+->*X77-ti> t «K«h'J 
j^ + y+y | J^^y*X7 7i?>, ^fS7x/^^ 
ij;u;t^>'*777-t:>> »7xy^y^yUW 
^>^777-tf>. «7x/+yh'J;^+y^y | J 
)^X77t'>^»^^)o 
[0 0 6 1 ] tt*5. «a7x; + y*X77if>lt&ft 
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#Trt«C7"J- (28Bi) WtHP + '>;«SIH« 

[0 0 6 2] il«*X7 7"tf>ft^4fc»34$^T. ISilL 
Rmtt. »SKtt3-20, Se>i:»iL<B3-l 

Knte, »$KH 3-7000, 2 <E> Hi? £ L < 3 

-sooosare**. fl* a«stf/xBi«7xy- 

7Jl/^7U-J^xS(DlteH 0. l-100t 

tto. i-3 0^x («i:o. l - i 0=^)1%) ill 

<aWfi* PIAtf. lOOOppmKT (eUAfcT, 0-1 
OOOppm) , !?^L<liO-5 0 0 ppm, <kQtff 20 
iKttO-lOOppmKT, SetffSKBO- 
5 0 p pmTS§, 

[0 0 6 4] *X7 7-t?>lb^4fc©BS«tt, #tcftfi]|$g£ 
n«t^*«, tfJAte:, 0. 5mgKOH/gHT, »£L 
<ttO. 4mgKOH/gHT 0. 01- 

0. 4mgKOH/g) , SSfc#£L<ttO. 3mg 
KOH/gJWT <«*tf. 0. 0 1-0. 3mgKOH 
/g) 

[0 0 6 5] cn50*777t>ft^«lt i^ffiTX 

[ 0 0 6 6] 5£ (1) Rtf (2) T«**asai«ftt/«i 
tt**7/if>ffc£tttt. 0J*.tf, H.R.Allcock*, "P 
hosphorus-Ni trogen Compounds" , Academic Press, (19 
72), J.E.Mark, H.R.Allcock, R.WeslS, "Inorganic 
Polymers" , Prenl ice-Hal 1 Internal ional. Inc., (199 
2), #W 2001-192392 #M 2 0 0 1 

- 6 4 2 9 2 #4i»«*ClB«SnTl>**ftTddt-r* 

[0 0 6 7 ] MAtt, *{b'J> (H*fbU>. Ettfb'J 

"CS^f *dt«CJ:0, iC (1) coORS^* 
fciH? (CI) THIftStl, 40m#3-2 5^)ttT« 
£n*{b£ffc (S^y^OD^777t'»tU^-) 
<k, 5£ (2) OORa63ft«**JIR-?Tll«*n, AOn^ 
3-2 5©ttttT«aF*l«{bft* cm** 7 

U&J557Jl/*;U7x/ 5— h (th'J^A/f^7xy 50 
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Ka+Wbfttt (7;u*;u:7x/-;u-^yju=3-;u#) 
TH«"r-&ci:Jz«to. sc (i) (2) vrnzn* 

»ttRtf«tt*X7 7l?><b*«l*»*il t^T**. 
[0 0 6 8] T^/JUAJBttSrWrit-rST^^UARt 

[0 0 6 9] *6<bU >etffifb7>^-£A£OEJSfift 
tt, MAtf. 12 0-13 Otggtfe^). 

[0 0 7 0] s^i7 DD7fN^7 7-tf>^U =f^-rg^^ 

a, *«ic«i;t, mis uks. wtt*ft£) ^a^ 

(l«cy^DD*X77t'>tU^7-^)iSi^) L 
Ht-5Cil:«tO, Stt^y^nP*X77-e>^- 

« (AWDD->5DhU*^77lf>. *999U 
□ «>^Dfh7*X77t'X T : ^^7Dny'^D^>^ 

CO»-«*kHD + yft6« (OTAtf, y*U*/- 

X77if>. hU;U^+^vi7D^>^*X77-e 
>*OSlltt*X7 7-tf>fb^»S»*ili:^**- 
[0 0 7 1] — 8R«>?i7DD*X7 7-e>* , J^ 
SC (2) (^ORl^SiJSfTg 
&£n, 4on*3- 1 0, 0 0 0cDSScT^$n-5{k 

y^ftT'iM^^iiaO, 5£ (2) T'«*n*« 
*X 7 7* >fb^«*»* - £ 
[0 0 7 2] JRtt^d? Da*X7 7-e>^ , J=fv-(D5a 
Sia^fi- WiLtf. 2 2 0-2 5 0 ^KftPMrT* C <hK 

[0 0 7 3] £<Dcfc?ft*X77i?>{b^tt£bTte, 
0»]Atf> r K E M I DANT 3 0 2 SJ [^^7 P D{b 
A «*) ] «Ki:fcLTA¥WC*«. 

[0 0 7 4] [$77 7t'/ft^ (B) <&teffl*J-&] 
*f69JTte. «MRatUT»ftO*^7 7--tfWb*« 

(B.) SflJU-SCtiCfcO, (§l£C^-^«tIl:»l 
T, ^*<0*fiOT*oTt)*l^it«Stt*ft^T**. St 
«ttWl|gfflflctt*<7)^X-7 7-br>fb^«l (B) <B*J£ 
tt, WAH 1-4011%, (fiKlil-3011 
%, $e(:JfSL<B5-2 5El«iKT«S. * 

Ac, *^7 7-e>fb^*<z)*ifttt, ^-xetut (a) i 

0 OffiggPiCfcf LT, 0. l — 1 0 OfifiSB, STSU< 

« i - 8 o assE, $ b jcfif * l < tt 5 - 7 o aasRS 

*-T**. (A) {C#LT*X7 7±:>{b£ 

« (B) wi»ai*«o««flWH: 

[0 0 7 5] [KMSUfl (C) ] MWTtt, BttlftJN 
(C) li. 3T»IKWtt (CI). S*£*Mb&« (C 
2) . ffil8&B«fb£tt (C3) , BESt£<rfb£«l (C 



( II ) 
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4) . $r-Y*«W<b£» (C5) , »J>*#fb£#l (G 
6) »T«fi£StlT^-6. CtteoK&ttftltt. ^ffiT' 

[0 0 7 6 ] (CI) 

[0 0 7 7 ] WU7x-l/>7Jl/7^ H»«fJS) * U 
7x^l/>XJl/7^ KKttlt (*'J7x-l/>^X- 
chLTtt, #U7x-l/>X^7>f K#» 
- (A r - S -) - [jt*, ArH7x-l/>SSSt] 

>S (-A r -) tlTH {BJAtf, p-7x~U> 
S, m-7x-l/>S, o-7xrl/>l ( il7x- 

^>7W7xri/>l^ 7x~;US&£coe&S£ 
Wt57U-^7x-l/>S) , p, p' -y7xzl/ 
>tju*>S, p, p' - t 4 7x-i/>l, p, p ' - 

y7x-l/>x-rJl'S, P, P ' -v7x-U>^Jl/ 

:W5&7xzl/>lT*fi!cSn57x-k 
>x;U7-< H-^liiiLmtttfflVifc*^ 

[0 0 7 8] ^#U7-tlTH p-7x-l//X 
JU7>f K»*»5BL»ttt'r**»±«l«© , b03W»* 

-f KS(7)4 3 Tt§S^^2a^±^ffl^^^-t±T^fflT^ 

U>7JU7^< KSS±«igL»fitU, m-7x-U> 
F»*£tll&*£fctt#»*L<* SUMS, tic 

X^7^ KItGOtM (»*L<tt7 O^JI/%) W 

[0 0 7 9] 7pij7xnU>X;U7^ HWtttt. fct&ffj 

ott)J:<, 2 w^tt^y ^-^iti^-f "7 — ^ 

-O^^jff^L^o X, #'J 7x-U>7sJU7>< HWIIS 



ij7xzu>xji/7^k»b^ ^<otitfl&^safa^^« 

a. 

[0 0 8 0] #'J 7x-l/>XJl/7^f HJRWBSiLT 
H *U7x-l/>X;i/7-< K^#Ut7x-l/>XJi/ 
7>< K (PBPS) coftU, *'J7x-l/>XJl/7^ K^r 
h> (PPSK) , #U t*7x-l/>^7>f KXM 
> (PPSS) *U7xlU>X^7 

10 

[0 0 8 1 ] #U 7x-l/>7;l/7^ K^StJ&^fe^ 
ftttit. flJAtf* 300-30x1 0\ ffSKB 
4 0 0- 1 0 X 1 O'iSTS^ 

[0 0 8 2] (»*«^-'fn» Mt«SJ£*S/£-f 

a, tib^ (3) TftansJiiffi**^*^**^* 1 

[0 0 8 3] 
20 Mb 7 ] 



R R 0 0 



(3) 



[0 0 8 4] Z'tScfc^Z'tt, B— X»4*«to 

fb****>s»s?**v fr-3'>u< tt> 

fb***T*0, R'R^R'tt, B-XliUftoT, tK 

30 fc % R l &tfR 3 te, IjBLT»S»«l/Tt)ckW . 

[0 0 8 5] ^<7)J:5tt»*»^--f D>fC»4, 5?75> 

v7 5 >*K»*J;tK^*VP#>»flE»©5'6. 

7^y*;utf>i£, *»»cisi;Ty7 5>atx/xtty 

*J^>BS»fflLT#en4# l J75 F 

40 [0 0 8 6] >*7^ >ilTH MAH 7x-U>v 
7^ >, y7^/h^X>, 2, 4-y7^^yfl/ 
>, 3. 5 - ->*X5FJU- 2 , 6-y7 = ; h;i/X>, * 
x'JU>> ? 7a> (EMC /^ + y'Jl/>y'7=>, 
7 + l//y75 >) , h'X (2-7^1^) ^ 
>-£>, t'7xZl/>y75>, t'7xXJl/fft$tt 
5y7^> (MAJi, 4, 4' -y7^-3, 3' - 
yXfjH:7x^) . y7xX^7^A>#8StT 
5y7=> [0*]A(f, y7^y7xZiM^>, t'Z 
(4 -7 a / - 3 -X^-JU) y7x-Jl/^X t'X 

50 (4 -7 = 7 - 3 - *^;U7x — JU) 3. 3' 
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2, 2' -t'X (4-7 5 / -furt>U 
£] , t'X (4 -75 y 7i-JK ^rh>, (4- 
7i7 7i-il/) XW>, 1, 4-t7^1/>y7 = 

y7a>WfbW. 1. 3-~>£n^>*> 

y7$>, 1, -4-->^0^>y7$ >. t*X (4 
-7a/-3-/^yi7D^yiH *2>U£<Dm 
§1^7 5 > ; h'J^f U>y7$>, ^h^*^U> 
y7>>, ^>^/fl/>y75>, ^^"tf^^U>^ 10 
75 >. 2. 2, 4 - h »J /fM+1t^fl/>y7 = 
>, 2, 4, 4 - h U /^JU'S*-* /fl/>y7S >, 
t^7^^fl/>y7$ >&£<0ffiJfi»E7 5 >:fcJ:tf^n 

nb(Dy7$>^ffiT'XliZlWia^MT^ 
T#£ B y75>^LTH ^Siy7=> («rC * 
y'JU>y7^>, N, N' -y7J^JH^y'J 1/ 

[0 0 8 7] ^*;i/#>StlTH OTAtf, f>3.^7 
R. vn 7vtT>ffi, fcf 20 

*'J>R. *^U>gL 7"t?^-f>K, tA # y>», £ 
>x*>-», Kt*>-S, ^-frx* >=R, 

TflMJTS*. y^M/SilTH WJ&fc^*;^ 30 
>i£ (1#K, 7yt!>S&£(DC l . J ,iWiyA^> 
St) *ttfflt4^ff*LK 
[0 0 8 8] ^iSX WgliT ^ / ^j;^>K<!: LT 

[oo8 9] s^c, ^tit-i'Dy^LT, mmmtL 

JAtLTH yaW7^^A 4 7^Q^?*A> /t 40 
l/D7^A, ^^d^^^A {h-i}-fuy>? 9 l±U 
if) fc£<OC,.,, 7^A^^$tfetl, a. co-7 
57 *JU#>8<hLT«, 7-7^/^^ 10 
-7 5 /x* >««cf**if <=>*l£o 
[0 0 9 0] ^(DmcD^mi-^ OXDfflf&fttiLT* 

R, -3^ , 75 >^ (fifllAtf, x^;u 
7 5 >, y^;U75 >, ^>vJU7 5 , - -^S 

IS® (PIAtf. 7y*e>S, 7^7*JU 
St, V^Jt-gfc, x>=3/ a . ->*7 5>3ii 50 
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(WAH fh7/fU>y7^>, 's+tf^U^v 
7 5 >&<!:) . 7-i7^AS*^e>a«$nfc / >rj:< £ 

[0 0 9 1] ^Sit^OytbTIi, v7 5>fiJc## 
»#«ft£ftT**#U75 h* y7$>«» 
tLT + y'J l/>y7$ >**tr#U 7 5 HXIi^^U 
75 K) . #£L<te^#&> ? 75>£:a, co-C.-,« 
y^M>Kt^f)fl^n§*U7U' 7y 
kJ^i^^ + y'J l/>->7 5 6*1 'J 7 

5H (MXD6) > ^U>Bt^^^ , Jl/>y7$ 
>t*eSen4*U75 h\ 7> J t?>g£<h/^*>'U 
U>v75>£^6t#6*l£#»J75 H (PMD6) , 

U 75 b\ 7ytf>fi(i:N I N' - v^^U* ^*~> U 
l/>y7S>t*^»6n*# , J75 h\ *^»J>*£: 
N, N' -y^fW^ + y'J l/>y7$ >£^«E>f#6 
ft5#'J75K, 7vli>Si:l, 3-7xZl/>y7 
5><h^e>f#«E>*l*#U75 h\ 7^e>8t4, 4' 
- v 7 5 J V> 7 x - ; V * 9 > £ 6 ft 6 *l 3 # U 7 5 
K, 7ye>Si^^+yUI/>y7^>5^7*y 
U U>^7 5 >i^e#e>n^n#ij 7 5 h\ 7vtf> 
i(h/^^yUl/>y7a>Sr/N, N' -S^^U* 
**S/'J U>v7 5><h^e>f#6n§r3#'J7 5 
if] ft£*i#tf6*l*. «F^»SL^i5f*»l^-f n>i 
ITU *f«y7 5> (Wc, +yUl/>y75» 

75 K (WK; MX D 6 ) rt*^frfe>*l*. £*ie>0D#U 
7 5 Ktt*afXH-l£il±fi^t)tTftfflTS5. 

[0 0 9 2] Itie,©»SKt'fP>H MAH 
0S 44-22510 #»BS 4 7 - 5 1 4 8 0^ 

#MBg 57-200420 WfBBBB 58- 

1 1 1 8 2 9 ftMUg 62-283179 

«. X»t**IB7 4#4^p. 786(1971), Iit{t^$(i 
7 4^1 O^p. 2185(1971), I>y-7U >tf?y7 

Tvtzmp.n (tt^^tbfs. i 9 9 8« swne 

[0 0 9 3] ^mmi-^ D>©*¥i5*HF-«tt. «P»-tt 
Kg^tl-f, CTAti, 3 0 0-10X10', »*L< tt 
5 0 0-5X1 O'S^^SEH^eS^T***. 

[0 0 9 4] (sRU7UU-h*»If) *U7'JU-h 
XWttlcU. TSe^ (4) 

[-O-A r -OC(0)-A' -C(O)-] (4) 
Arl^tll^L, A'ttWSft, RSI 

[0 0 9 5] C(0ct5a# , J7U U- h*»Btt. # U 
X7fJHt:Slf(hlTXXf^tta (CTAti', 7tf 
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[0 0 9 6] #'J7U U- hJRWIStt* 5f*«#'J*- 
[0 0 9 7] 3f»»#U*-^ rt-ZV-) £LTte, 

£) , »§»#u*---;u<0xxt-;u (BSxxfii/fe 

[0 0 9 8] ¥I^fiyt-J^ltll 

CO 0 9 9] ^ffiyt-J^LTIl fX (fc 20 

Kn*'>7U-JW a (exxx/-;m) , WA-tf/ 

4, 4' -ytKD*yt7x-;k 2, 2' -h'7i 
/-Jk HBZ 1 Itf Z 1 t Hn*->y7 

u-;u7;u* tfx7iy-^Fai:©e7 

(t Kn*y7 U— J10 C,-.7Jk&>&<!: ; ex (k 
Hn*'>7U-;W y^o7M> fcfX (t 

Kd+->7i-;W ->^D/\^it>^£<^ex (tHa 
+ y7'J-M C-uy^PTM^cbl ; ex (t 
Kn*i/7U-;W fx- 4, 4 

- (tKD*y7x-W 79>Wzi* (fcKn 30 

+ S/7U-*) c,-.*;u#>»te£] &£*«»tf6n 
(kHD*y7'J-M #te£*rr*ffc£l*K 
X— rJk v (k FD + y7xZil/) ^rh>, fx (tH 

x-;w ^*-x— r-;k ex (c,-,7;u*;m*t h 
n^>-^x-;u) t;u^> ex u-*^;i/ 

-4-tHD + y7iZjH >, ex 
-4-tHD*y7x-W ^DA'y, k*X (3, 5- 40 
y/fJI/-4-tFD + y7xrjH *^>, ex 
(3. 5->7^-4-tHD + x7x-)H T'n/^ 
. fM>y7x;-;« (CTAlS, 1,4- 
(C,.,7;W«*tKD + '>7i-A) -p-* 

[0 10 0] "J*- JWi. *ttTX«- 

[0 10 1] »*L^»»*#'J3J— JHCtt, ^>i?> 

is*-)i,m> ex7x;-jn, MAii, ex (tHo 

*y7'J-JH C,-.7JU*> (WAtf. ex "7x7- 50 
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jua, exxxy-;uF, e^7xy-MD&£) & 
fftfdsn*. 

[0 10 2] &*5, MEMDE#U*-JWi, B&iWKX 
ttffijRSC* U *- )ltmm LTfciK 'J 

;k 79>is7t— Jk )U* ^=*r-ti->iS* 

-;k ttsof-frifv ^-Mt'oc.MjiKi^u 

14, 1, 4-f>^a^^it>> ? ^3 7 y--->'U^<i:OC 1 .,o 

■w*«t*-r*«i»*#u*-;ut>*sn*. est*: 
..,.HfiaiiC#u*-^***tf en*. 

[0 10 3] #**#UrtJU#>*fcl/Ttt, «Atf. 

*»a»»fcs>*;i>#>i*. *sa^s«y*iW>s 

St^y*M>S, XI«tl6©E«ttR*» CM* 
(7;WI^XXrJk 7'J-^XXfMi:) , 7?§S£ 

#u*;u# *<#tfe>n*. 
[0104] »»a**«aiy*^#>«^tt* ota 

©«*»8 — 2 0HflE©7U-;U^*Jktf>lfc) 

>>*#;i/#>gg (EMI, ^>-tf>s>'*;u#>») 

[0 10 5] MS5?fSy^M>gilT(l ex 
(7U-i^M>g) «Atf, K7i^*A 
ex ttM+y7i-W *&>U£<D\z7s 

(^M + y7'J-M c,-.7;u#>;ex (*;k^ 
+ ->7i-Jl/) ->^D^^r+h>?it*(oex (^;u^+f> 
7U-;n c ,, y^D7J^> ; ex (#;u#*:>x 

xx;U) ^h>^^fcoex (AM + y7'J-JH 

>; ex (*UU**->XxXjU) XM+yFft^t* 

X (*JkS+y7U-^) XJU^+^F ; b'X (#;u# 

^y7i'iH x— ■rjufc^otfx (*;^*->7U- 

;U) x-^;U ; ex (^M4*>7x^) ^x— r 
;U&£<£>ex (^jW+y7U-;H ^*x— r;U«c£ 

a<*§§tfe>n*. 

[0 10 6] »*L^*»*#U*;U#>Bfci«#*=tt. 

*aisc*#»sv*^#>K x*;n£, <V7^ 

X (^M+y7'J^) C,. ( 7M>ft(!:^Stl 
*. 

[0 10 7] J&a»jK#'J*J^>ft (^/^-) chLT 
14. flHE#«Ss?--f D><7)iSt?OT*LfcllSIKfl6v*^* 
>Wt (ftllC^^fliffifty^^^) ***tfen, v 

*^-r*v*^>»T*oTfcct^i. jbk^#u 
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gtstvrtju* m#i=c,.,. Baity a^#>») a« 
tins. 

I/-MD, fc*X7xy-JkF. t^iy-Wt') 

<h^>-tr>->'#;k-n>SE ^y7^;n. 7U77JU& 

«fX7i/-^iit'7, (7'J-;k^ktf >0E) Sf 

[«*.«. fx (*j;i/#*>-7xx,iu) fx 

(j]j^+x7irJH X7>. fX (7JJk**->7x 

7*n/^>nct*<of x (*M*->7U- ;u) c 

i-,7Jkfr>] tOTj^Jx^x^fc £tt£. C 

[0 109] #'J7'J I'-hJKWIttt. *«»y 

T. #*tt h U Jk ffif h7t-^ MAtf. 20 
1, 1. 2, 2-fh7*X (tHD + y7irjH X 

*>gE. **is*>)l>#>m **->ScJR»Bt. 

[0 110] #U7'J U— 7 

)um. -«©*;i/#>»«Jttf) T»* Ltfc 
,fc^. #U7U h*»Jg©*«l€t*«-r*— «©7 

;ng (C,.7;i'*ju«jtaf/xt4c..,.7'j-^»j0« 30 

B#SLT^Tt><fc^-<ffi<D7xy-;Hg. 7i 
y-;k o, m, X«p&f::i~2Ptf);*3 L ;USft<h*© 
c, r;i^;ua£W-f -57;i/*-iU7x/-;i/ ; o, 
m, X«p<i»C7xx;k ^>->';k 7 5,iUS&<t:£fr 
■f-5 7'J-JP7xy-;U7 > «Ct*) . -m<F>T)\s*)V7)V^ 
—)vm (**y-;k x^y-;k 7*D/V-Jk 7*7 
y— jk ^-y-y — ;k x-f-7UJk7;m-JHtc<t*©c 
■ -,.7;u*.»u : Ey7;io-;Ml) . — fiE(7)T7;u+;i/7 
;P3-;HS (^>y;k7;U3— jk 7i*fA7J^- 
)vts.a<nc-.... 7^)v^-)v=fzj 7)i^-)im ts.ztf% 40 

[0 111] tf'J 7U U- h*«»0*«l&i*« (8 
;i-#>gf (gfcgf, 7o ;f 7 7>&&<h*cDC 

c > 7 d /\ * -tt > * tH > se& £ <£> c , . : . mm it t y 73 

Jbtf>&) . -ffi«)»*aE*^jH>» (ScJft**. HU 
-f^gf. o. m. p - I e r t - 7"f ;^If i. P~ 

* h+->7xx;ntK^oC:.:.5?Ste* y *;k^> 
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[0 112] #'J7Ul^-h»««tt. #'J7U 

-7o-f^MlTt)<t^. BtlSBtf'J V-7P-T t*. 

nam.'&'tonh-u <=> rxx u 7 

-5. 

[0 113] jRU7'JU-h»»»«)» 3 l I ^» : f«tt. 
0lJAtf. 300-30X1 0'. Jt£L<«5 0 0- 1 
0 X 1 0'§ST*5. 

[0 114] (5Sf*fcX7l?*->»Ig) 7?#^X#^->1H 
llSCtt. X-7>»U^X^ + ->8tBg <«*.tf. fX7xy 

if) . ^«K75>s£»Sf^fc75>*I^->«8t 

[0115] ex7xy-;ufflxi!**->ttKfc«lJ*-r* 
fX7xy-;i/«. fflffifx (t KD*->7U-Jk « 
cusii; SfSbutr x7xy-;u^x7j?+->MB& 

«fcbT«. fx (t H d + ->7 l J—M C,. t 7)Vi3 

>, #icf X7i;-m, fX7xy-;kA.D. fx 
7 x y -;u FTj.i£<Dtfi) ->y;ux— xjk##tf 
S/t. t:^7iy-ji/ix^->tllii:ii tH^w* 
*<c<WtBbf X7xy-;i/7*u ->->*;ux-7;p (Tttto 

[0116] y^5-y 7i!!x#*->ttag£*g/5K-r<5y 

<DC,.,7MJH) *ifil«ibT^Tt)«fcO»y #7 7 

«flg (0i]^.«. 7xy-;k/#7y7fiHf, ^ 
y ^5'>7lix#^->iitflg»c«. c,-,7;u*;ua&tf*« 

giLT^Tfe«fc^y^5<y^»fa&<07*U xy^H-r^ 

[0 117] 7 5 >^X^^->^|jg^«?/5£7-57?S^7 
S>/«^lCti> ^-Si<:^Sl^75 > (7XU>. h;i/-f 

. W^fiy7=> (v7=y-C>±f 
>. *i/UkVy*75>/j;i - ) . HHRa#*tt75y7 

( 7 5 y t K n + •> ^ > -t' > i* ) . ^13^3? 
fifty7*> (->*t s y ->* 7 xx;py 7 >f«c£') . * 
msc»*»nt7 5 >tt(t**«*jf en*. 

[0 1 18] *S*x#+x1Stl&<0ftiF^»-?»tt. « 
>lti\ 200-5X10'. »iL<tt 3 0 0- 1 X1 
0'. £ eiC«f3;L<:te4 0 0-6, OOOiSt* 
-5. 7xy +xgtfl&COS!c 3 P^»^g«. 

5 0 0-5X 1 0'. !ff$.L<\Zl, 0 0 0-4 X 1 0' 

[0119] '%mmx.**>'®mi*. 7 5.>&®{tm 



( 15 ) 
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7i-|/>y'7i >, *->'J l/>v7S >&<i:<7>??#& 
7$>Ui£) . ^U75/7S FJRWffcSU. gE*5«fctfBfc 

[0120] znibommf&mzm&T'iLit-mMi.®. 

[0 12 1] (t Hn*->^*RC//Xtt7 3 

*»»KJ«i**t-««r»fcLTtt. filers 
©stages*.. *s*ai*i«nc*-r*i»BiUTtt. 

[0 12 2] (1) v*WIB 

y*?'^*!!*, Ties: (5) T-^^nft^oiib* 

ft£*rLTHft. 
[0 12 3] 
[flS8] 



28 



(5) 



[0 12 4] R'-R'fi. H— Xtt»«toT v 

[0125] 7;Mr;u*£LT«, x^jk y 

t-7'^;k A.^s/ju, jj-^jk /x;k Hf 
xju«<oc,.,.7ju*jus, »ftL<ttc,.,i 7;u+;u 
s. s t»* u < ttc, . . 7;i/*ju»a<*tf e>n*. 

7U-;HtLTH 7x'Jk ±7 3 L )l'&i£<DCt-f 

;i/7x-;usi?<7)c,., 7;i/^;us^7U-;uffi, t k 

[0126] y*7yJIBt (ttfc, 7>^A/^7-y 

yi/y-ik 7^*^:7 xy-;u («*.tf, t-y^ju 
7x/-jk p-^^f^7iy-;k ;zji/7x;- 

Jl/^^C, . : ,7M^7xy-;l/) , 7'J-Jb7x7 
— ;U (CTAti, 7x-;b7xy-Jk ^>y^7x/- 

Jk ^^;i/7xy-;p) eti*. cnee)? 

x;-m i iTXii 2 «K±a*fttottttffl l 

[0 12 7] 7;bfkKStLTH WAI1 *JUZ*7 



<t:COll&flfiK7;i/T f t h\ 7x-;U7ir hTJ^t. Htt£ 
C05?#^7;UT r t: K&^rt^tf 6tl«. »$L^7;l/f 
t KStLTH ^JUA7>'UT r t Kttdf***»f en*. 

MJ**U">. /^*JI/A7JI/-r t KttifO^JU 
A7JUxt H08^#t)«fflT?SS, 7x7-Wt7 

ji/ftH«ioii&B, m*/»#=i/o. 5-1/ 

[0 12 8] 7x/-^St7;i/rk K«£0>*£KJS 
tt, »*, Bttt«0??aETTfftons. LT 
10 fi, 0«A«, SSMtttt ttK* U>S& 

if) . WfSMa* <p- Mkn>x;u*>», S/aWj: 

if) umfimi en*o 

[0 12 9]<NHC i-2a^is$tifc7x;-;i/ 
y#7*2WBS*W3;L<fflt>e>n*. zaD&ttey* 
;-^;*7y?«itbm #];U4\ SiS« r** 

7<hl/y>PR- 5 3 6 4 7j , ^ = 7^fhky> 
PR-NMD- 1 0 0 y'J-Xj , r^^7< hl/v> 
PR -NMD- 2 0 0 ->ij— Xl tl/TttSfal/X 
(4ft) A^A¥Tf§, 
20 [0 13 0] *fc, ;#7'^iIiilT, 

5tfc** 1 «±<D/W aNUV y #5 * LTfe 

[0131] mz. ;#7y?«HStLTii *;uv/ 
/t5tb*«, 1K±, MAtf. 1-20 (»l:i-i5) 

;WtAyy*?y?iIStLTH «A«. KA« 

rx^^-f hl/v>HPN'>'J-Xj £ ITttSf U 
X Oft) 

30 [0 13 2] dnS©y#7v*»»OB«#tt4:LT 
tt, «fBS2 0 0 1 - 1 7 2 3 4 8 ^$S, »BH 2 0 0 0 

- 2 7 3 1 3 3*fii«K «rBB 2000-273132^- 

1#BB 2000-226423 ^M^P 1 0 

- 2 0 4 1 3 9 *MB¥ 10-195158 

[0 13 3] &;fc, lia^7xV-^ai:, 

>-e>m> -ryh-jum, t^7x/-jn <«Atf, 
Miaz'R^z J co3ST0i|^cDex7xy--juis) . 7;u 
*;u^>-t?>« (WAtf, h;ux>, x^ji/^>-tr >, 

40 *->U>. ;* x^U>7i£) , 7-U>i, 7;U7^- 

tt. <y>7^;u», / ^ a y7^-s>, 7thi/ 

h'J7y>/*77?tt»SL^ftll*#T*S. Z.CD 
J:3<t7 5 / MJ7y>; #^-y ^*47x/-;HB. h 
iJ7y>«, Rtf*iU7JUxt tg[Stttt^ (7 

>^e-7, h u x^;ut a >, h a >te 

50 if) Rt//X»4tt13:««t OaWit') G>#fiETXtt 
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$Eft&TT#im-&?Z>J5m [fisiAtf. DIC Tech 
nical Review No. 3. p47 (199 
7) . SW¥8 - 2 5 3 5 5 7^4**8. ftffliW- 10-2 
7 9 6 5 7^ii«&£] Iw«t0»e*l*. 7S/MJ7 

[0 13 4] ;#75»?*f (7>yA/#7-> 

f etfl&R tf ai-jP wit) o 7 x y - ;nt 
*»S©-»xte£»a*. 'J (fl*.& u > 

[0135] $ jxvvtmm (7>^y*7 

ft***©***?©— «X»4£»**. &«'f3J->. •> 

[0 1 3 6] »*L^y#5y^»ISibTtt. 71^ 
;U*;PA7;i/-r ? fc K 7 # 5 -y ? 1§fS&. p -^i7^JU7x 

y-^*jUA7;u7 r t: . #.ttf ;itte©#tt# 
to (7~; h<j7i;>y#7v?®m) . tttzttzcti 

[oi3 7] /x^yvmm (7>yj*;#7vi?®m 

Rtf7W 7 #?v?®m) ©SSt¥iSj#^*4. » 

tzSiJPS^n-r. 0<1;U4. 3 0 0-5X 1 0'. *f$L< 
IJ3 0 0~1X1 0 , gft<O(teffl*^S«?T$'5. 

[0 13 8] (2) 7 5)MrJWKn 
T^U+^WJBtt. TS23£ (6) -Wfta*l«*li!Mllt££ 

[0 13 9] 



30 



(6) 



30 



/&. 3G4N-S&7S ySSr^-T) . 

[0 14 1] ArfS^tliTfillil/TIl 
6 ~ 2 0 ©3? MAtf. 71-1^/1 (o-7i 

- U >g. m-7i-l//S. p - 7 x ~ U >S& 
f) . t7f U>I&f. Sf £ L<li7i^l/>I (4# 
p-7iz|//I) ^*tf^Ci:^T"g-5o 

[0 142] Z'RZfiZ' TfH$ri2>7)l> d r]s>g ; tLT 
(4. * X^U->. ^Dt;U>, fh7>(f 1/ 

io >. A+it^f u^t'roc, 7 ;l/*U>*. 

<ttc. 7>iu*u>s (!f#»wC,.,7;p+u>») Am 

R : TS^n^7;l'+^S<i:bTt4. ftlffiR' 
~ R' CDJSTCT* Lfc C, - , . 7;i/+;PS (t#K C, - . 7 

[0 14 3] Xt?S^n5N-ftS7$/ll:(i. ^7 
XlivC, 7^757$, #J*J4\ v'^WS 

[0 14 4] 7 7)V*)V®lfet\sT\*\ X*kHD + y 

JI/ST £-5 7 x J -)17 =7)\,*)vm%*m £ 

20 Jf*L^7xy-7l/75;i/+^«IS(Ctt. Z'Rtf 

Z'#;*^U>S. Ar«!7izl/>1, R : #7KS?J^ 
T'*<9. TfBit (7) TiStl5p-*vk>Ii7i 

[0 14 5] 

utio] 



(7) 



[0 14 0] <5S*. Arl«««6*L, Z'Rtf 



[0146] 7 5;u*;n»»tt. -*ek:, Ties; (8) 
T**n*{b&«t7xy-juwxtt7-u >^<hos 

xy-;U7^Jl/+JU8Hl&^, 7-U >«Sffl^St7- 

u >7^ju^^etiit^f#^cch^T : ^^) 0 

[0147] Y-Z 5 -Ar-Z 8 -Y (8) 

•>^SXIi/\Py>Sf^T. Ar, Z 5 R^Z 6 ^r5 
40 IBtCjW] o 

[0 14 8] SI (8) K*5^T, YT'i$tl67J^ + 

mu£<DCt . , 7;m*>'S^$*tis, 7f>;u^-^> 

[0 14 9] BfJieK (8) TSl<**l*fl:£tt£ LTIt 
(p_^f>ij u >y ij a— ji,y^f;i,x- p 

50 y | Jy>y i J3-Jl/yIfjH-fWa UE<DT y 
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;U*;Ux— ?-)\,m* p-^/'Jl/z-Q, a' -y7t 
f - y^+i>7 7;^m p-*>UU 

>-a, a' -^-Mt'OT^M^y*-^ 
p- + y'Jl/>-a, a' -v^07^H, p-**>'J 

[0150] 7i;-;«tLm «ah mrisy# 

[0 15 1] 7-U >S<kLTH «*tf, 7-U >, 
7;i/*JU7-'J > (HAtf, hMvX.+y'Jy^, 
**?;U7-U >, /-;i/7-'J >t&E<DCy-t* 7)1* 
;U7-U » . RtfN-7;i^;U7xU > (flJAtf, 
N, N-y7f^7-U >, N, N-yXf^7Z'J> 
fc£<&N-Ci-, 7JWI/7ZU >) ##tfe>n*. d 
fte>7-'J>«tt, l«TX»4 2«43l±ia**t)*T« 

[0 15 2] miSB^: (8) TXStt*{fc^tt 7i7 

= 1/1-1/3 gl, »*L<tti/i- 

1/2. 5 (^;Uhb) IStSI). 
[0 15 3] Z.<n±o\ZVT%*>ntzT7)V*)VWmV> 

WAteT, 40-160tiS, JfSL<H5 
0-1 5 OrgS, 3 6ICi?tl/<B5 5- 1 4 0tg 

ft, i(D7 7MJ«ilT, 1#W2 0 0 
0 - 3 5 1 8 2 2^4i*ffi«C075;U*;H»ll& ! E)ffifflT 

[0 154] ifc, 7 5^+JU»JStt^R(Cl«i;T«<b 

ffi, x#*5/ffcfttt (xtr^njUh: F'J K«fc* 
x#*^Rtt«t£0«ffl<^*fe^J: Offset *«T*- 

So 

[0 15 5] (3) 
#We-Jm»tLTtt, TIBS; (9) Tg 

[0 15 6] 

[fbi i] 



-CH 2 - 



X 



i R s 



(OH) t 



(9) 



[0157] (5£<K RMa**fiR?xttc,. a 7;u=ir;u 

6) • 



10 



20 



30 



40 
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[0 1 58] S (9) flfci^T, SfSL^Ci-, 7JU^ 

t Hn*v;u* ; «HBR , -R , ©*"e«f«J*© 
7;U^;i/S ; ttEY©aT«S©7JP3*->£te£) S 

[0159] S (9) £*3HT\ t Kd + x^S^tK* 
STFtt, 2/»J^*fcL<H7;U*JI/*, 7 

[0 16 0] C<DJ:5ttR*#*^»6tl*»HS"tt, « 

tsbs: do) ^**n*«ia*ffi€:W"r*. 

[0161] 
[ft 1 2] 



-CH 2 




i-(R ,0 )r 



(10) 



50 



[0 16 2] [SC*. R'ttBUIBJCBIi;. R ,a «-OH, 
-OSi(R"),Rtf-OM (Mtt&JS*5 1 *>, OR 
' ' RtfOCOR" R"ttl-5I^Sf?: 

#r*7jp*;uaxtt7 u-;uafiT**) *^6tt«»Jt 

[0 16 3] SjJKiUc&^T, MB-ffi07;WJ^IS 
tt-fflfi<07^*'J±SI&«*^>i-> (7n->f)A, *7 

[o i 6 4] 9fjfB!Kco§#iSR ,0 te, *;Phtt, 

lilR 10 KJbPAT, ^>* f >h**«jllttC,-, 
<7)7JU+;bSTfiife2*lT^Tfccfcl>. 
[0 16 5] »»»ex;UJR»Ill^tt, *JE«ifii|i{fc 

[0 16 6] *#*e:iJ^y-7-£:LTtt, CT^tf. 

tttwiti^. cft6a>#«fce=^y^-tt*a 

[0 16 7] (Bi^tttt^fli^y^-ctLTtt, WAIl 
7^UJU^/V-[ 7^'Jjh£, 
7? UJbSXXf^ 7^U 

7^ u;u8£x^;k 7* 

UM^Jk 7i7 >J JU&2 -X^U^xJU 



( 18 
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/«££*<£> 7 7 UMC,.,. 7 ;U 4^X77^. 

(*;?) 7:7 U JHSE2 - t HP + ylfWt'rot V-u 
*->^g^*rmSfr. <**) 7 7 'JJUgf^'J fSWtt 
if) . (y*) 77UJU7SK. (y*) 7i7 l Ja~b 
'JJWti'], 7.7 7^- (#!*.(£. 77 U>. 

t'x;l/hJUx>, a -y-7JU77ly>. ?aD^f 1/ 
>. tz^t7i"J>. t'-Jl/i'?D'\*-tf->&<h*) . 

TK 5 F^tyT- (7K5F, 

v- wyyux l, 3-y^-/x> > i, 4-^\^ 

•9-->*x>. S?->i7 o^>^yi >&<!:) . t'xjl^^y 

trjuxf JUS ; *?)V\z.-)i>'rh>> *j-)WJ~f 
□ ^XJU^r h>fci:©t:XJU4r h>^ ; tZJKV^ 
JPX-T-Jk \i.-)l*3-)VX.— T)lti.Z<r>¥-)VX.— T 
)im ; N-h'xjUTJJl/A'V-Jk N- t'xJUtfn 'J K 
>. N - fzJW 5 ^-/-Mi k'r ^ 

-(JitTXIirlH±ffi^b1+TffflTt5. 20 
[0 16 8] fcfxjl^y v-£#»£14^y v-tWfiJ 

m^i, 1 0/9 0-1 0 0/0 , 
SL<B3 0/7 0~100/0 (11%) . £e>K0? 
SL<li 50/50-100/0 (11%) SST* 

[0 16 9] «fFSlxH**»Etfx;H«Ktt. t'XJU7x 

[0 17 0] ^S&fXJl'fcffl&O&^^Ste, 
WI8*nr. 3 0 0-5 0 X 1 0'. ff^K 30 

(i4 0 0-3 0 X 1 o'sacweiNT'ts. 
[0171] zLrLib<D^mmmm<Dv^,. tfu^xxu 

7 -y JffllA'ffS L-i' 5 . 
[0172] (c 2) g^Wfb^ft 

(a) 7 = /S^W-r-Sg^^WSWfb^^. (b) 7 
sy*£WT*3*StfSRttffc&tt£tt*BE£<B«L 40 

(c) 75y»£WT*fi*£WSttffc£<l*j£*W'J> 
(d) #'J'J>BE7SF. (e) R5H(b& 
ft. (f) T-h5'/-->Mbfttt«***tfen*. 

[0173] (a) 75yas**rT*s*«#aittfta' 

ft 

7 5/»$^r-ri,^^^WS«fb^ft(c«. 

T-aI^T-ibT ; &-r-5^xn^^(b-&ftA^*n. ^7 
'nj*te. *sHtt*|.»:-f S??!i/.t<t"tf>(i!icD'\7ajjf<7- 
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«. -f5^'/-;p. ^7s>tv— ?7->*7 > yj>, 

7 7tf>. h'J7'/-*. 9*7S>7'S>>. fcf5>*>. £ 
ij tf'J y->'>. MJ7S>>. 

©ffgf^SWMEfi LTf 5 X(i 6 ft^fiS 

*5Xtt6**flSfaS*S*raW*#*L<. h'J 
7/-^&tfMJ 7 SLAV, 
[0 17 4] HJ7'/-;Hb£ft£:LTte. 1, 2. 3 

- MJ7*./-JH« (1H- 1. 2. 3-MJ7'/-JI/ 

2H-1, 2, 3-hU7 7-^a<tf) . RZ* 
1. 2. 4-hU7 7-^« (if7-)~*J—)\'ts.E<D 1 H 
-1, 2, 4 - h U 7 , /-;US ; *?7j-is>ts.ii<D4 H 

- 1 , 2 . 4 - h U 7 a<0»J^T?£. 7 5 

ya«h-u7 , /-j^©3is^a5fi[ ^mm^-Rifmm 

©fflfttt. «FC«IB*n-r. 1~3I, <KHci~2(If§ 

[0 17 5] h U7v J >-fb-&fttbT«. 1. 3, 5- 
h U7->*>1 [)(7S>, 111^7 5 > (2 -y7JUy 

<tf) . y^5>l§£-ft (y^A. /l/A, yn>& 

*7$><D&m£mm (/75>-*j^7^t 

th'UMi. 7xy-;u-y55 >»If. ^>y^'77-5 

t*) '&f©/?s >x\z*v>mm# ; 7>y u >. 7> 

*'J F^t'Wy7?-J«7 5 K3S ; i^TtSX y^ 
)H?Ti-$>> 7irh7"7^5>, ^> , /y7tS>. 
-y-i/ x/^7^5 >. CTU-^tS >te£(Dtf7-f 

s.>x\,**<Dmm»t£ii] . 7syi$ti, 2. 3- 

hU7y>l (5 -ft. 4, 5 -ft, 4. 5, 6 -ftfc 
<k*fC7 5y»*«gtftLfc 1, 2, 3-hiJ7y>, 4- 
73y-^>\/-l, 2, 3 — h U 7i/>UE) . 75 
;S§tl, 2, 4 - h U7v>« (3 -ft. 5-ft. 
3. 5 -ftfc<i:J::7S yS#g&LJt 1 . 2, 4 - h U 
7 t£EV)&m7 5 7 HJ 7 5ft 

a. 7 5y^ii. MJ7-;>>ai0>a3&«ffi (i^if 

7 3 ya©H»tt»f::MIB2ft-r. 1-4B. »ci- 
3(0 1-2(1) SST«5. 

[0 17 6] cn<b<Do*>. 7;yltf hU7y>(fc 
^ft. 4#(C7 5 yffi^W 1 . 3. 5 - h U 7->*>St5W- 

[0 17 7] (b) 7 5y***rr*g*£ : ft'Stttfl:£' 
7 ~ ys^wr^s^^w^ycfb^fti Ltd flftte 
[oi7 8] 75y»s*r-r*a*«WiR ! Kfb&ft(4. 

^^l«f5£T^g9!lJl-7-gl5ft «5y») T-BS^SftJ®^ 



( 
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[0179] (rsk) wtmmzit. mm. mmm cm 

ESSE. X;U*>&. ?nAg?, 7>^ L; &> 

tt) . ssst. x;u*>g?. 

[0180] (1) 7S/*^t4l^*Stt[k^ 

>», 1U>S (*X*>g?) . £3E'J>&! 
>») ttifo#li*iJ>«: *U^*U>* (HPtt) 
s stt. 2 EA±roSic5:^-r) . *'J >Bt. M 

tK'J>K (HBMb-'J» ttt*©IB^ , J>BE (*'J'J> 
BE) iStif««***l«. WE#U U>»»=ttTESC 

(id T36$n*tt^'j>*at)**n*. 

[0 18 1] 
[ft 1 3 ] 

0 

HO— (P~0-)pH [11) 
OH 

[0 18 2] ttt2K±©it^t) . 

[0 1 8 3] flftESfciS^T. t tt. SfSb<«2~2 
OOOSSt, £ e>K«F SL< «3~ 1 0 0<E>ggcT£> 

[0 18 4] WEjR'J U>«»Ctt. lfoiJ>Bfc. 

[0185] «Ro4ti«aQ«e«i:tf((i[«*-r« u 

Z/m^itSMt&tttM. (#'JU>SE7> ; &= I ?A. 

mtj. £0?Mfl6ftQflMMfc& E) t> «fc V». 

[0 18 6] 7 5/K£*rT-5g3ii$#SS1#{b£<l&W l J 
>BEtt[4: LTI4. 7S; ££W MJ7 -x>fb£#>W 'J > 

>.. *X*>g!;*7 5 ^t'OlMS&'J >&?<7>*7'S> 

D>i£. ^77^5 VtS^tcb*) . tf'J'J>iii& [t'nij/ 
S^75>t (tfci'J >BE*5S >. t'o'J >S?>*^ 5- 

Ac. # 'J U HttcafcTaBEIMiH'-***'"? 
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[0 18 7] Jl?ij U >**ICtt. #'J'J>*>75>' 

fiODI^iHBtt^SB 5 ? 1 0 - 3 0 6 0 8 1 1 
0-306082 ^4i**#RB-e**. 
[0 18 8] (2). 7S/S*t1"5SiMlkoW 
10 St&£ 

t'^tf ens. 

[oi8 9] ysyas**-* - *****^*©*** 

iLTti. 7 5 h U 7y>fk#i|»fl)IiitS*. tfl 

Atf. *g£ffiti?ifi [tttt*5S>« <SB6*5 5>. Bit 
|[y^7i >. BSSt^xJI/* 7; . ffsSE;*^ 

5 >fr*fJtx-r-5#«5BE * 7 5 >fc<t:C0#ffi-&8itlM 5 5 

m. ?s >« <eDBitB?^7>5 >. troBSBf 

WE h U 7i?>*tC*tiC-rs MJ7 

[0 19 0] tttt, «S/7 5>H 0iJA(S, 
-23151 7^a«CB«©*ffi3a:t*JwJ:0»*ili 
75iT€-5. tfaffit&->*^ 7Att. tWAfi. A. C. S. Sympo 
siumSeries No. 425 "Fire and Polymers". W> \ 5^. 
30 2 1 1 ~2 3 81 (American Chemical Society. Washi 
ngton D.C.. 1990) . 1 0 - 3 0 6 0 8 

Ttt. «Atf. (*) =!D4r5*JHS»S r7fcf/>9 0 
lj tj.if.ii LTA^ 

[0 19 1] (3) 75 /g£W-r-5gS!i^3iitMk£ 
x;u^>Ktt LTti. C,.,„7;U*>XJU*:>S? (0>)A 
40 ;i/^>S?7«ct*) . C,-!. 7U-MM>S (gt|A«. 

®z.)i,*ymtfmi>f «=>ti-5. 

[0 19 2] 75 /S^WrsgK^^IRttfb^rox 
JW>SSitLT«. 7 5 h U 7->*>fb^#I 

(0i|7l«. /^5>. p^UA. ^D>. l»"7t 

5>. 7t^"7t5>. '<>'/y7t; >7«t<h') ©X 

ju*>^ [xjb^>^^^ 5 >5i (^^>x;u*>S? 

/7>5>. /'S' >X;U^>SS^7>A. ^^>XJU*:>B? 
50 ifi. >x;i/*>|[^7tS >^t*) ] *i6»J^tr€ 
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IR («) *>S I"** MMS-20 
0j &d:^LTA¥^t*l). 
[0 19 3] (4) 7 5/S«*-r*a***WttflSft 

*98tLTtt. ^JUh***, ***£&fti:<D2«8 

[0194] 75 

•JBtttitu 75/g^WMJ7/*Wb^o*£ 

tfL ^5A*, *n>i£, ^7:^5 >&ft£<D:t;Uh* 

K*75 >, izg^^K^^^ >ftif) . ME* 5 3 >m 

\Zttfc^Z>* UAfi, *5A^, *d>£, ^7^5 > 
tt] ft 

[0 19 5] £©J:3ft****Slttfc£« (MJ7v 

elapurj , Joseph Storey & Co LTDtt^b TSTORFLAM M 
LB j , Budenheim Iberica Comercialtt^^ TBUDIT 31 
3j ftiftLTA^pJflBT**. 

[0196] neitffiftttft. »aTXtt-iieii±ft* 
[0197] 7a sm&m-rz&xttmmtGtttwt 
«* (^;i/it) = i/2o~2o/i, esKiii/ 

10-10/1 (M^t 1/5-1 0/1) , 4#tC 1/ 
2-8/ligT$»^), S*$*»«fk^«5*^"rS7 
5V*ttt*ROtt»fiE^ffi»fii:<7)a«Jtt)«FJCft!ll8 
StrT, 10/1-1/2, ff$KB5/l 

- 1 / 1 / Wfc: 4 / 1 - 1 / 1 

[0 19 8] (c) 75/**Wf 5£*£*mttfk£ 

75y*€Wr***^WjRttfk^i»tUT«, flfJIB 

(a) tra«^7 5/**#r*a*^w»«fb&«j^ 

[0 19 9] *iU>iiLTtt, WAtf, iWSZ (b) 
<&*TMSLfclMB£'J [U>» <*;UMJ>«ft 
if) , *x*>Kftif] caxx^Jk S^f»lTKtt 

$n^x^>ixwx7^ >§£ft£#{^T^*p 

[0 2 0 0] 'J/gXZfJb (*«*^ h U >ffi) (" 



38 



;i/ ; - h U a h U *9 J— )UU£<D's'rnm?$: : P;-? Z> 
tec 5 . 4 d7;p^/-;u) ; n^\+it>v^- 

Jl/fti:©C»..II&3R8r>':*-- ^ (»*L<ttC... x^d 
10 7;U^>> ? ^— ;U) ;7i;-Jk 7M^7i;-JP 
(«AH p-Xtem-^UVWk 3, 5-*>-U/ 

7!>MMJ C,-,o 7JU*;U7x/-JI/) , 7'J-JU^xy 

(WAH 7x-;i/7xy-Jk ^>yji/7x;- 
;U, ^7 5;i/7x/-JU) , t7h- Jk tHn + yt^ 
xzM^-i7i;-JH ; «HB#U7U l^-h* 
»flt^T^Lfc-ffiC07^;l/+JU7;U=3-JUR^ 

20 [0 2 0 1 ] uOct5&U>itXXTJl/tLTH 

MX7i-h, y7fW^7i- h&^tyXU 
yC,.„7Wa^7x» h ; xfU/yj^-J^ 

/*x7x-k ^>^xU7U h-;pex^7i- 
h ft £<d c, . , o Btum&mT juu—frto* j Km?- v 5 

^X7x-h ; t;7x-J^X7x-K ^/^Uv* 
MX7x-h, t;^yUW77x-h, ^/ HJ 
^fJb7iXMX7i-h, y7xZjl/^7x- 
K v£ l/yW^7x- K y+y'JWX7i- 
K >* h U / W7xXWX7x- hfti:<7)»J&S 
30 (C.T^S&a *«LT^Tt)J:^-ffl7i 

y-ji/i(D'j>gxxf^ (WAfcf* c,-,7;u^;us 

SrtLT^tfccfcMyXiiyC,.,. 7'J-WX7x 
— h) ; 7x-i/>t^^77x-h^(h'OlM (C 
,-, 7;U*;USft£) HLT^TU^i7x/- 

;i/fiot/xtty*x7i-h (P'lAil c,.,7;m=- 

JH^WlT^T^i^C.MyU-l/y^yXliy^ 
X7x-h) ft if] , 7i^-7'J-;i/U >SX7r 

;i/ [^^;u^xx;i/^y;7x— hftifoc,. , 0 7)V*r)i 

C.-., 7U-M77x- h (ffSKBC,., 7;U^ 
40 ;K 5 -,,7 l J->'^X7x-M ft if] ft i: 

[0 2 0 2] &m*X*>m\Z\*. ME'J >S!XXf^ 

lS : F-*CiI»te^Lt**W : f-*«*«* (ltlft*«(b** 

®> B&S8^fb*«ffi, »Sfc»fb***ft 

S) TB»i$tifcfl'«*^*>». ftfifS7;ua-;nico 

WWx^/KyxxfM^^n^o 

[0203] mttm***>mzte. mmm***> 

50 7,^>^, ^JI/*Z*>8&<!:07mW*> 



( 

39 

3 -*x*y -/a ¥*>m££<D*7.*s c 
■ . ■ • fltiW&^i/tf >&xte-eort >g?xx^u (* 
x^ygt&x^jk 3 -*x*y yn t°^->^x^;i/^ 

jus, ^;i/^^r->;u*> xx^;ug&£) £WLt^t 

L<teC,- fi 7;U*JUB&*X*>l£) ; x^l>>trX 
.^S^^JU^^cO^JI/^^xXT-JU^Tii:^) ^cifO 

*y;*y^ju#>^ ; 7xzi/>ex«^>s&^ 
[0204] w^*x*>i£^/ x^^ju^ti, ffliaw 

«*X*>^<hj|fjfeU >KXX^;K7)3ST^J^C7)7JU=1 

y ^fji/ixfM^^c, 7;u*;u*x*>^ : Ey 
c,. 6 7;u+juxx^;u ; ^x^y^M'>®(Oyxx 

;k x h + y ^;b#x ji/xf ^ ; Xf M 

£<£>C:- ( 7JH3^x^;U#XJUC, - 6 7JU^JU*X*> 

i£^y c,. t 7;i/*,»uxx7^&£) ; y^u*y;*> 

S^yCs-.oTU-Ji/XXf^; yirMX^^ 
y /^xxfMcb'oc,-, o 7 u >8£c 
, .« 7;u^;uxy;^>iu ; 7x-i^X^>S ; &y 7xX 
JUXX^JU&<!f£>C s -, 0 7 U -JU^y;* >m=E J C 6 - , <■ 
7U-Jl/XX7^fc£^£*i£o fltlaB^X^> 
8£x?;^;ute, »X^/SXXf^ (9, 10-y 
tFo-1 0-th'o + y-l 0 9 

[0 2 0 5] WSS**?^ >$ncte. *X7^>|£<73U 
iiltH nfJieK^^y;^>^tC^f£;-ra®^^7.7 
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^X7^ y X^yC, - ■ . 7 Jl^U** 7 

; ^f^7iX:MsX7^ >»& <!: <*><:,-,• 7JU* 
;K,.,.7 U-MX7>f ; 71-^X7^ >^ 

[*7 7 - 3 y B t' (O*^ 7 - 3 C 

,-.IM6ttaJU#>tt : 3- (/fWX7^D) y 
□ W>84(!:©C, - < 7)\s*)V*7, 7^D-^yC 

y p \L* >mu if cd Ci . n 7 u -;u*y; 7 -r x a - ^ y 
io c... mmm* :tiewx7^x^M: 

y C, . , . 7 U H^Jl'* >SX(if^^ it'* >SX7 f 
;bh'D + y*^7^>^yK (1-tKn + y 
yt h'p^X^xM + y h\ 1 - t Hp*->*X*5 

[0 2 0 6] 9JIHW« l J >ft*fitt. ttL^nfffi^BSffi^ 

»U>»*tbTll 7ayitthU7yWt^ 
20 ifi, W«U >SX7fJ^^75 >tg (^>* 

XUXU h-Jl/t'X^X7.x- h • y ^ ^ >, ^>^x 
UXU h-JH:X^X7x- h • 5 , C 

...TJu+^miR^^^vRo^^svttt, c.-.i&jfiis 

y^-;^xyX^y^X^yKxXr^0^7$ >^ 
( 1 -t Ho + yXf Ur>- 1 , 1 -y*X*>S • 
y7 7^>, 1 - t FD+yXf'Jf>- 1 , 

mKm^mmTmm^nrz^^>m<D^^ B.>m [x 

30 i, xh'jPhUX (/f U>^*>S) ■ 'v*-** 
7 5>S&t1 . RtfC..,i7U-M^*>*'^7 
^ > (7xZWX^>S'^7^>> 7xXMX^ 
>g£ • >**7 5 >fc£) , *x>wx:3*ui,#>g£ ■ y 
^ S [3- (7xzMX7^-3) T'PetyS 
■y^^>, 3- (7xxMX7^xa) yntf^> 
• ->7 v^>&£ # gd7U— ;u^X7^xr3^;u#>K 

h-^ex^x7x- h * y^H> • yuAfe(*f<7) 

[0 2 0 7 ] C(7)J:^^7Sy®^Wr^S^^ : »fk:^ 

miz. 7 ^ hU7>?>ft^tt) ^t«u> 

XfiSg®fiS^<i:) ^, jBSttflLK 5 0 - l 0 0 

so Tis^. fg^L, 4BK-r*a:iRttS:»». 



41 

[0 2 0 8] (d) *UU >Wt7S. K 
#'J'J>i£75 H t LTIi, JttE**Bt©Ji-C«*Ufc 
'J>g??S<h. -N = C = N-Xtt-N = C(-NO,T 

t*) £cD8g£ftT'$>9. 7S K»CS*t*ttS«» 

[0 2 0 9] NGU >MI&LTfcL 1MB* 'J >S <* 
h U ;* * U . #'J U 'J 

[0 2 10] m!ia->7^-5 HRi#iLttt. 75/8 
§*HU7y>S (/5$>, *5A, * UA> /n 
>, ^7^-5>. 7thy7t5>. ^>>/^7^-5> 
&i'075;i*#l. 3, 5-h'J7v>i. 3-7 
57-1, 2, 4- MJ7y>;if©7 5yitf 1, 20 

2, 4-MJ7y>S&i*) . 7 5 / S^W HJ 7 7- 
)im (2, 5-v75/ - 1, 3, 4-h'J7'/- JPfc 
f©7S;lt*l, 3, 4-hU7 , ;-Jl'S&f) s 
<t'©Itty7tS h'8!ti# ; if7 — 'J>9i_ [^7^y 
>. 5' , 7-->->l^^«: (yy7>y75H, y7r;H 

If^tl^o »$LHi/7t5 PRl^. 7syitf 
1, 3, 5-h l J7->*>». y7-y>Xtt^©S« 
ft. #IC755 >&t*T'£-i>. u©i9&y7t5KS 

l«TXtt2a«±&*£fe1*TttfllT*S. 30 
[0 2 11] #'J U >S7S Htt. fftTXlirltti 
ffi***3-a-TttfflT^-5. jP'J 'J >g£7 5 KKO^T 
«. tBJAli. #^B¥7 - 1 3 8 4 6 3 ^ii$g£#!&T£ . 
3„ d©«tp^#U U >87S Ktt. 4#iiBg5 3 - 2 1 
7 0 ^iiSR. #iiPS 5 3 - 1 5 4 7 8 *f &fg. *$^Bg 5 
5 -4 9 0 0 4 t*0flBB 6 1- 1 2 6 0 9 1^ 

#itfl¥ io-8i69i xmmftf^ o 4 

3 9 8 7 ^W»0l««:t*tE«O35ffittft-J;0«jar* 

3. #'J U >SE7S Ktt, rx5ir-7PMj [{££<b 
^ilfi <«) S] . r^-<x>sj [*¥ffc*Sli 40 

(80 si] . rrey>MPPj [ (**) =*ny5*jji> 

S3]. TMelapurj [DSMttJS], TExol 
i tj [?7'J7> h*±§3] . TAMGARDJ [A 1 
bright&Wi Iso nttS3] <h LTrfrPfi^nTU 

[0 2 12] (e) ^5!l{b&^ 

[0 2 1 3] (lEHtttSSftdtt) #HttR*fb*«Jl= 
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C,.,7^+;H*:. 7Jl^U>^0U7 (WAtf. 

U >v"5 U7&<h*CDC,.« 7MU>yfy7&,!:) & 

if] . #SM*£K Fft£*9 [**-*JkM/Btfc<!:©C 

/«ti*©*;UA'5 KlttC, ->**UU*>&. Xti-etl 
bOtgig# (75 H. XXfMi') 7ii:<D ; &y"^U'r 
H ; 77>h-f >Sf?Ect*(DC l -«v J *;i'#>S<Ov'?U' 

£7)l>Tt \ ( it'£®>£o>m£#-ts.i£] itci'^Stli. 
[0 2 14] (!SttR3lif"fc£$S3) '> 
fr< <bt> l^COfSStO-X-;/ h-NHCONH-$M 

[0 2 15] att^E/'JU'f KtLTH 0«JA«, 7->U 
*U->S<3?t [7^1y>K^- X^U>K^< i7DhX'J 
5*>RS& (CDU) teHtoC,-,, 7)V*V>mM ($?£ 
b<«c,.. 7;p+u>^^) &£*] . 7^^xU>K 

m (t'rl/yff, yF-»f©C,.,.7M-U>I 

*ttt*> . 7)\s*-\/>mm [c,.,.7^-i/>s» 

(»S b<«C J -«7>'U+xU>^^) /«tf] . 7'J- 

5, 5 -vX^kTOI/tfyjl^. U U/JUBK. i>7)V)\, 
Sf. 7D*-tJ">, 7D+1t>®E. -f 7->7*— 0 
^5JI/^) , 0 -7Jl'fk HS5©r>U"f H IWxJI'. 
5-^^;U^7->JP (9 L 5» . ytFo^yJk ^> 

-f H [t^'>h-f>. 5, 5 - ->*/5 1 JUt:^'> h-f >, 
1", 1 - A5 L |y>t*X ( 5, 5 -->'^^;Uty> h-f 
>) . 77>hO§«)ti'>h'f>S^t'] . XBf 

[0 2 1 6]. «ttt5>£U-r HtbTIl SSS. 

n-;u^u;p) . o-^+ySro^Hi* [1. 1- 

U/t'X (5. 5 - y/Wt^> h-f » . 7 5 
>h-f>^<k*] . p -^yi^>Uii<D^ i yU7, i/il)l> 

[0217] z\n£><r>mttmm<ti$®)v>o*>. 2-?<nm 
-f h\ &iz.7-tri'>m%. mm. ^n^cnmmw-mj 

[0 2 18] ( f ) t- h5'/- MtiSM 
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>/-)U<D7 S. >lfiXtt^JRtt*^*n<5. 5- 
7i^t h^V-Jk 5, 5' - ff h5'/-JUCD7 

y7S>*af) . 5. 5' -t'^h^y-JKO^JS^ 
(flfiJAtf. ^MJ^A&. T^'J^A^, *UU->r7A&. 

[0 2 19] zn<~>0)Th7V-Mt£®£LT\Z, ft 10 
if 5- 5 1 4 7 6 6-166678*1 
2:18, #Hf! 2001-294497 *§-£;$8&<t:£#!IT 

[0 2 2 0] C*l £ <7>g5!l-&*r 5 h'J7v 

tf. #U 'J >SE^75>^, *U U >&*55> • *7 
A-*UA»ifi. tf'J *:5"J >Wt*7 5. >. BSSS^S 
>. tfDBSSE^^A. /5->XM>l^7A. W«X 20 

-f>gE*5S>l¥) . (#'J) U>it->7t5HiX 

\*mm&£<vs.&£.f&® m) <ey*.tf. #uu>t7 
[/>mmm) . t'^h^'/-^ 5, 5' -t? 

5^h7 , /-;K75-7> ; &n r >A^. r7S^7;y> 

7;l-5xr7A:&&<fc*) WSLV). 
[0 2 2 1] cn&«)S*$tft&* (C2) te. x# 
*->?Mb£ft. l3y7V>{?1H (x5>Sftg». 7"? 30 
*-h»<b&#). 7^Sx£A5&{b£%/«c.t:) . :7oa 

7c. a*$#<b^«9 (C2) tt, tl, HJ7 

->* >vsm»<o -> 7 *MB<b&tffi& <w*.tf. 

unit, 7?>®m. *~>is>wmy.\tz.n*><o)i<m£W 
If. ^flSfpsP'Jx^^wit. 7;u+K«Hl&. t'-;n 

# U * U * > WK . 4r-f *W1IB. # U -f 5 K & if) . & 

5 fflflt. fi&Kfbttttllf (W*.tf. 7i;-JHJIi* 
xtf+x&tilir&i:) OTAtf, g^tt 

<b£% (C2) 0«ESJaa*tti:bT. «rBHPB5 2-l 
2 5 4 8 9^ii$R. tflSflS6 2 - 2 1 7 0 4^ii«. ¥f 
?WU 6 3 - 1 1 0 2 5 4 «f ii$R. fclflW) 5 ! 1 8 - 5 3 5 6 9 
n'AW. - 5 3 5 7 4 ^i>$fi, t#B8 2 0 0 0 - 

1 6 9 1 2 0 #B8 2001-131293 ^ii 

2) wcMisdtiAit^. 

tf. *H*##ttHii*K»<O0. 1-2011%, »•* 50 
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L<«0. l~10fitt% (MAtf. 0. 1-81LS 

%) mmx-sb*. 

[0222] (C3) mm&RMtGVi ' 

&mii<.mt<v>). #ssg{b^^*n-5. 
[0 2 2 3] (i ) mmmv&i&tM. 

bra. >j>m. xxm. 

[0224] af«Bftttt*»ri6-r**jRctt. 

4 AiSi&Jg ; Aty^A&i'OSSAMS ; £aA, 
tU 7x>fc<h*©!il6 Ag&M : 7><f>ftiO«7A 
; aAJH-. nydrJk k.t&Z<D% 

8m<&m.; Rvm. mu£<Dmi bmd . i2 Bi 

&R . Sf§3Bi!££Jg (7^5-^A^ 

(7>? 1; e>. t'xvx&i') ftf^tsfts. -ne 
[0225] cj >m<D&mm.) >j>wttLx\t. tm 

#'JU>SE (='J>». E3'J>^^) . #1J^5"J> 

a#^JS. Hli2B~3BMI, 4#tC 7;U 
7J U±a#R*tffSLH. 
[0 2 2 6] iJ>K04Iti:bTtt. fltrlB'J 

«. tKn + y. /Nay>7S<h-) *<ffifibT^Tt,«fc 
^. 

[0 2 2 7] U>Sro^SitLTS, CTAti. tfP'J 
>^tS (C a ; P, 0;Sc<b') . #'J^5"J>l^ffi [Ca, 
(P.O, ),&£*] . *S*'J>»*SS [Ca, (P.O.,). 
C a, (P.O.. ).&£*] C0ft!i. C a 5 (PO,), (OH). C 
a, (PO,), (F. C 1 U >SE^^^fflUT 

[0 2 2 8] d<A<fc-5fc'J >&*£l££:LTtt. CIA 
(*'. ^"JU h U >^7K^^y^>"i7A PJ>SS*&^* 

!67k3Si7j;i'>"5A (u >K— 7K^^;ui"^A. m~ 'J > 

gf77;Ux9A^t<b*) fj;<!:W7;U^ 'J±^&^'J >S?tK?!I 
ffi ; U >KtK^-7>^> CJ>»**T>^>(lll)tt 
. U [Fe(H : PO,),&i'] 
U >g£7KS!£i ; 'J >K*^^gJ. U >ig?K^^ K S 
•Jl±U£<nmmB:Wi2 BMISQ'J >i£7k£{£ ; U >§g 
7K^7JU~x^A^i*OJl{ei^m3 BJ£&fnr,£>U >j^7K 
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U >K— *iR*JU->^/». SfS-'J >Bf*JU->^A (Ca 
HPO.) fcif] #Jf?*L^. 
[0 2 2 9] (#9lO*WtD KOWltLTi*. 

[0 2 3 0] MtLTH 7;U*'J*K«tt*Sffl^T 10 
7;i>*y±SlfcK. S#1^2Bi£ 

[0 2 3 1] *£®&J5§«te. Stf. ^tK&T&O. &l 

tt : ^-;uh*^K^>^>> 

^^^flffi &£] . aa#tf»=^ 

a) ; sait mm&*<y 

(HIAtf. > 

tttt) . (■&*) <**> 30 

[0 2 3 2] (XXSW^Slg) 7X8tbTll XX 

Bk. ^hxxi, 's^-y-t Hn*f vx 

TS>0. (flAtf. XXg?©7;U#U&WSfi ({ajAtf. x 
X'tK^-hg-i/A-^XXSE^'J^A^) - XX&W7JI/* 
■J±SS&Hift (WAtf. XX'gSET7/*->9Afr<b') . X 
X»©a»^«* xXi3/t*h«ti') . x 40 

A<MST*4, d*-ie>©XX*SS©&J&tg©-p^. XX'iK 

[0 2 3 3] 'J Jh'JSS^XaiSWroSift 
©fcJRttttLTtt. Weil >BE&SWLfttf# 

[0 2 3 4] (2) &ti5,mVfo 
&Kttffc«j£LTtt. MAtf. igft^'J^'V. SMb* 50 
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>yxr>. &{b^*>. Sffb->*^3^^A. SHbx 
x*. ftfbfl. i^bffiia. SEfb7;u = ^^A. SEfbx-;/^ 
i£<b&. gHbv>#>. HSffk7>? ; E>. iai£fb 

7>^>. H^ffc;7>? : E>^<t:^tf 
[0 2 3 5] (3) ^JS7KSE{k^ 

*»ftvy*->£A. TKSHbXX*. 7KK{tv7Hi-^A 

[0236] (4) &mffiit® 

[0 2 3 7] (C 4 ) ffiH^W{k^ 
tt«4*<fc&«i:LTtt. *T«XJU*>gE [7JU* >X 

* a zf*> 7s . 7'J-JUX^*>& 

>-fe*>xju^>SE. V;px>x^*>^. ^-7^u>x 
;p*>SE. xju*?*^. x;u^^- 

m> 3 -xxx;ux;nfcx;i^>-tf>xji/*>gE& 
£*) . xM>{k*UT- (x;U5fc>{b#'Jx^u->, 
x >{btf u xju*>, xju* >{b# u x-^;i/x;u 

X;P*>fb*'J ^irl/Vt+i'Hfti:) ] . X 

3 h'Olft (7> ; EX^At6 > 7;U*'J£JK£. 7^* 'J 
±«£JRttt&<!:) ^i'^tf^n*. 

[0 2 3 8] (C 5 ) Tr-f *$*fls^« 

•>o^>tj.E) , 7;u^;u7U-;u->p^-t)-> (xx 

x;U/^JUx0^1t . v7U-;i'->n^-th>. 
'J ->*^f ;i/^D^+h>, U 7i^JMf^->D+-tj-> 

(#u ^^;u->;u-fex + 7|-+-!t>, ^^7i-^ 
•>;i/-trx+^-*-ti->. #'J ^xxju^^-fex+^-^it 
>. #u^-;u*v ->;nzx4-^-++i->^i:) 

*2->U3-> (») <Offi 0 D p^ rxC99-B566 

4 J . 2001-40219 ^tii$R. t*^ 2 0 0 0 
- 1 5 9 9 9 5^'^$R. «fM¥ 1 1 - 1 5 8 3 6 3^'^ 
fR. ItfBB^F 1 0 - 1 8 2 8 3 2 ^ii^, 10-1 
3 9 9 6 4^4i«K*03fb^*^f] . 

•>d>+I-> (fisjAtf. • y^n-x>7/ . ^.j 3 _ 
> (ft) rorSjp^ rs i /^y-DC4 - 7 0 5 1. D 
C 4-7081. DC4-7 105. DC1-9641 

[0 2 3 9] t[*7-f htLTIt AS. XI. YI. 
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0M* L£L hm, ZSMS (ZSM-5I 

ua) -e*5<i hte£<DN am. hi, nh,s, x»a 

[0 2 4 0] (C 6) U >^it£V0 

*r«u>fb*«K tfu^-nwiS'J wt^fefti:) , as 

5 h\ ***z:HJJMb£«K *«***>Hf{b&tt 10 

( h U ^x— MX7^ h\ h U £ l/yM7 

7-f K ft £) , (MJ7X-JI/ 

[0 2 4 2] (iJ>Sl7rW U>SxXrJbchlT 

ejk u>ShU7^k u >»HJ-f yy^Jk l J> 20 

8^>^lUXU H— (0»J*_tf, GreatLake 
s Chemical t±<DNH- 1197, #BB 200 
1 - 1 0 6 8 8 9^f:!«^h'y^DU >Sx^f 
JU7St*) 7ii:COU>^hUC,- l o7;U^;UxX7 : -;i/ ; m 
13 U >ShUxXf;H:Mt^U >SvC l .,,7JI/* 
;UxXT-;i/&r/'J yl^/C.pyMJl/XXfM 
£] , 3?fKU>Sx7r;i/ ['J>ih'J7xzjk u 
>»HU*U'^;^ U >Sh'J + yUJk U>8v7x 

U >K> ? 7x-;UX5 L Jl/i7 >ShUC 30 

M ,7'J-mfM(!:] . KW«-»»*U >S£x 
xf^ ['J>S^Wv7x-;k u>S7xxjk/x 

^Jk Xt 0 D^^5?#^U >iXXf^ (US 3 0 9 0 
7 9 9 ^4i«, ffl¥5 - 9 2 9 8 6^4i*»CjB«<D^ 
7x-M>^X'jX'Jh-ik/^X7x-h, v£U 
yM>?X'JXU h-Jk>**X7x-h, v*->',Ul/ 
^>^X'JXU I ;k/^X7x- h^) 

[0 2 4 3] (U >SlXfA7a F) U>8xxf^ 
7= KtLTIi, 'J>8xXfMtf'J>S7^ F(D8 40 

M2 0 0 1 - 3 5 4 6 8 4 -^iiffl. 4# 
BB 2001-139823 #4iffl, **BH 2 0 0 0 - 1 5 
4 2 7 7-5fii?R. «HJfl¥ 1 0 - 1 7 5 9 8 5 #ii?R, t# 
HB*F 8 - 5 9 8 8 8 #4iffl, **BBP&6 3-235363 
^iiffilcEttcB'J >8xXfA7$ K&£a<ftfllTS 

So 

[0 2 4 4] U >SxXf^7 3HH iSi9>« nj>» 
XXribT = K^JIII«SSSiJS P >U— % (MAtf, SP- 
601, SP-6 7 0, SP- 7 0 3&£) J (ISHfb 
fiXX^ (ft) 39) (hUAmS, 50 
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[0245] (iim***>mt£W)) w«s*x*>& 

I^fib (7U-W7xXJk i7l/y^k **>UJUfc 
(t'T.*-5ffiU >»hUC..,.7 U-^XXfMci:) . 
KBSftffiU >^xx^JU (7;U^;1/^hiJ|2R 3 -R 5 
TWS©7JI/*M(!fCft5IU >SMJ C,-,. 7Jk* 
JPXX.f^ ; 89E3E'J >m h U 7;i/*Jl/X*^UtC*N£ 

E) , tlIU>ixxfJI/ [WAtf. 7JU*Jl^iufE 
0i|^©7JU+;i/T*O, 7U- J^7xXJk ^ky 
Jk *vU^&£T&£>C,-. 7JU*;k*X*>S?> ? C 
... 7JU*;k C,.,7;^*X^>8yC,.,.7 U — 

;k c, .« 7;u*;u*x*>&c, jjwc , . 7 u 

-;k^ci:^7;k+;k^X^>^vXX^>il/ ; mJf£7;k* 
j^X^>8yxxfJK:Mt^C f -,, 7 U-;k-* 
X^>8vxxf;i/ ; S^i^x*/iyxxf^ 
[OTAtf, 4-C,. ( 7MJl/-l-^X77-2, 

6, 7 - MJ^-tftfv-i? n (2. 2. 2) -^^> 
-l-^S^F, ^>^x»J7U F-;Uti* (C...7 

;u*;u****-h) , ^>^xux'J I — ;utr* (c 
,.,07'J-MX^^-h) , ^>^xuxu h-;kt: 

7, (Cr-.s7^JU+;U*7,^^- h) &£] ;C 6 -,o7 
U-WX^yg^yxXf^ (#JAfc£, 10-kFD 

- 9, 10-yth'P-9 1 0-«7 

7 7xt>H/>-i 0 F&£) ; 

*fj£-r*c,-< 7;U3^r'>^;u7^x;u^*+'>c,-, 7;k^ 

uxxfM >»xxxju*<$3m 
^>o 7;^w^7'J-^$Ti»$nT^tfc 
cfc^ffi'J>K. (St#) 36 u >$^/x;*^;k Xte* 
x*/*ju#>» (WAtf, 7ju*;u*;**>&, 7;k 
+i^x^>e : &y7M^xxTik 7;u^ji/*x* 
>8 : Ey7U-^xxf;k 7U-Mx^>8, 7U 

-MX$>8 : ty7M^XXfJk 7U-MX$ 
>S : ty7U-JI/XXf;^(l:) (Ca, M 

g, Zn, Ba, Al*fifc£) :oi 

«, , U S 3 1 4 0 3 2 ^iiffi, U S 3 7 8 9 0 

9 1§M, US 3 8 4 9 3 6 8-^^, US4162 
2 7 8 *t£», #[^PS4 7 - 4 3 1 4 4^i^ffi, «fPBBB 

5 2 - 1 2 3 2 9 5 4 - 1 4 3 4 6 0^ 
4i«. WfMDB 63-22866 1-22 

6 8 9 l^iiffl. «pB8¥4 - 2 3 4 8 9 3^$H, 
IP8-24565 9 ^i>ffi. »BB¥ 9 - 2 7 2 7 5 9§ 

[0 2 4 6] (»X7^ >|^fb^^) 

>»ifbfttt^«. 7;i/^Jkffi (C,.,7ji/+juffl^^) 
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■J-;k 9, lO-ytKn-9-m-lO-W 
777it>hl/>-l 0 h\ 1 0-C.-n7 

jU+JUXttC.-!, 7U--IH*- 9, 1 O-ytHP- 
9 1 0-^X777xt>hU>~l 0 

Tt>A^X7^D*j«>8lXf;i/ (0flA.li\ 3 10 
-/^^X7^-37'De^>SXXf;k 3-7i 

zjW^ 7 xd ^ □ >8x7fMif) , 
[0 2 4 7] S 6tC, T)U*)b£ (C.o T^JUSfc 

f) xtt7U-;ua*«-«axtt-it«LTiiTt)±vi 

^fMX7^>S, yXfM7 7^>S, X^;U^ 
3\>U*X:7-f y7 r PW^7^>S, 
^7^>S, yt^fWX7>f>8, X*>-1, 

4 >Wt> /f;i/7xZJI/^7^ >g^^7J^7 
U-JU*X7>r>K. y7ixWX7>f>S&^y 
7'J-MX7^ l-tHD*yytHn*7* 

£] SL^Bate^x 7 --3ji)i'ft>m<n$Lm& (ca, 

Mg, Zn, Ba, Allft£) ftf^SnS. en 

te, t^WBS 5 5- 5 9 7 9 #4>«, 1 1 

- 6 0 9 2 4 ^$>$B, <ftHfj¥ 1 1 - 1 4 0 2 2 8 

«, 1$if 1 1 - 2 3 6 3 9 2*H>8L M2 0 0 1 - 30 
2 6 8 6 *§^?B, »S 2001-513784 ^ii$S, 

2001-513786 -^$8, U 5 5 9 7 3 1 4 
*fii?8, U S 6 0 1 1 1 7 2 ^4iffl, US 6 2 4 8 9 2 

[0 2 4 8] (*U7-itiU Xb^ft) iHI^UV 

-swan /it&iiitu ^y7-it«u ><b£ 

'jv-iu>sx7fM^sn, CTAtf, uvouw 
-wx7i-hi (uv^ w-ju^xxju**? 

x- h <hCDgg£#J, UvOUW — )bti7 l/y*MX7x 40 

- hchOffi^t), l/ , /;i/y;-JI/<h*yl/-MX7x 

- h£<7)*8£tt«) , /WHD*/>*X7x-h« 
(/W Hn + y ><i:7xZJ^77x- h ch<£>*l§&4£j, 

A-f H D^y >£ 9 l/yWX7x- h <tO»g£«j, A 

I?) , t'7x/-M77x-hS (t'7x;-^<i:7 
i"MX7i- hch^^tt, t'7x;-J^^l/y 

^7 7x-h<h^M-) . h'X7iy-J^X7x 
-Mil (t:X7xy-^A(}:7xX;^7s7x-h<i:0 50 
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Si£«K t77x;-JbA(!:^yUWX7x-h<!:(D 

>*XXf;KO«8«&«a*ft t LT, US26 16 

8 7 ^iiffi, US2636876 ^$8, U S 4 4 8 2 
6 9 3#^$S, *#B8B3 4 8 - 9 1 1 4 7 

9 - 2 5 5 7 8 6^ii«> Polymer, Vol 29, p756 (1988) & 

[0 2 4 9] (HJE#U7-St«'J>ftS«llt 
tHn + y^SStt^^UT- (T7xy— JUtftfltfc 
<if) (0'J>8x^fWfeoTt)«k^. b5IB^ 
U^— S!#«'J Wb^ftKte, *iJ^7^3*W 

[0 2 5 0] (Jfe«iJ>fb^tt> AMB*«'J>fb^»k: 

tt. 0tjAte\ *u>, (#u) u>&m [u>k. iu 

8(^iIS (7>^E- r >A, Ca, Mg, Zn, Ba, 
[0 2 5 1 ] *U>tt, *«3&***SS<, «t*oT 

MS, ftj£fc*«*lSLfc#y > <5fe*{b#U» **» 

IS) , £JS, &Rfb£« (#J*_te\ &R*iMb*K £K 

[0 2 5 2] #'J>4LTH It, Scft{b#U>*t» 
Atf, 0. 0 1-10 0 /xm, »SL<B0. 1-70 
[0 2 5 33 ff*L^U>4*fc^«iLTtt, U>« 

df) , U>Sxxf^7^H, >BMb£*K 

>BHb€rt*K as«u>fb£* ( «J 

U >8x7fW!ffSL^. 
[0 2 5 4] [XHftttflJ (C) (Dfiefflfflft] 8I£&S»J 
(C) C!)»|*tt, ^-XMIIi (A) 1 OOlIK^tl 
T, 0. 1-5 0 OttfigB, #F£L<frai-3 0 Offiffl 
SB, S 6 S L < tt 5 - 2 0 0 liffiiK 
[0 2 5 5] ^-XOTf (A) <b^#J£t#tlIg (CI) i 

*WK<fc5fSKWIf<b<B»|£ («atfc) a. 
/^#^etll§= 5 0/50-1 00/0, »SL<li5 
5/45-1 00/0, $bCff^l<^6 0/4 0- 
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1 0 0/01gT*5. 

(0 2 5 6] ^-xmst (a) Rzfiz&mmm (en 
Tf«j«anfc»i»rt»ic»r*s*^*{fc^« (C2) 

ti-en. gtifrgfti o oii»i:»LTo-3 o oaa 

SB 0. l~3 0 0ttSSP) OttH^e.aWT 

ffisr. »bbk» i o oimc»lt. «*. 

tf. 0-2 0 OfiffigB (mA.it, l~2 0 0llSI!g 
m . »$L<«0~1 5 oaSSP (HAtf. 3-15 

oaasis) , ^sks?* l<«o~ i o oa*9 «?ja 

«. 5~10 0SftS15) SAn?**. 
[0 2 5 7] «t«d*r<fc^« (C4) GHM^tt, "C— X 

we (a) i o osftgufc^LT. o-iomaa? 

Ate*. 0. 0 1-1 0SSSI5) . »g;L,<«0. 05- 

5S»sp, $^ti*f$L<«o. i - 1 mm^mmx-sb 

[0 2 5 8] $r-r*£Wfls£4l9 (C5) 
XHtflg (A) 1 0 OMgRKttLT. o-soaasis 
(fiSJAti, 0. 0 5-5 0119) . Jf?*L<tt'0. 1 

~2oa»g&, ^e»icjfSL<«o. s-ioasffia 

[0 2 5 9] 'J >-£#{fc£4£l (C6) <0#J^tt, ^~X 
gfflg (A) 1 0 OMfig&djtfLT. 0~10 0S»g|5 
(flSJAtef, 0. l-lOOfifigP) . $?£L-<ttl~5 

oaaas. * bi:ffsi<tt5~3 omsgpssT* 

•5. 

[0 2 6 0] *Z7 7lf>{t€:<®l (B) ttt^SbSiJ 
(C) t<om-B (SSfcfc) tt. *X7 7-fe*>{fc£#i/i8 
*88&»l = 99/1-1/99. $?£L<« 98/2-2 
/98. *6l:ffiKtt9 7/3-3/9 7i*T* 
-5. 

[0 2 6 1] [^55>->77-JI/*«] *«5B©«t« 

[0 2 6 2] ^7* >x77-;i-S«B. *5 = >fb& 
->7X-yH£-W y->7*-;UBfeXtt-t<0lga*# 

tomuM (^75 xtswit. x7?- jus?. -ry-> 

If. A9#/fft#= 3/1-1/2. L < tt 1 / 1 ~ 
2/liST*5. 

[0 2 6 3] /75 Xk&ttCtt. *5 5>X(4K&;* 
7i> (2-^^M7;/<£t'(07;i'*JM75>. 
mJ^7 5>§) . /7i>i&ft (^7A. *U 

a. /D>7i<h-) . = ><D&mi$®m W7;>- 

7S >Wlf&£) . f7t; >Xtt*-©88i»» (^T* 
5>. /f^J'TtS >. T-th^7'77"5>. 
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7i-S.>. t^W >. CTU-m$> 

[0 2 6 4] >->77-JUK^<i:LT«. {*JA 

tf. *^5>:>7Xl'-K&<t'ro>'7X-;U&<a*5S 
^75 ^IC^NST*;* ^7i>S. / 

□ >i&, ^7tS >&&tf&\7FiT'gZ>. /75>x77 

10 -5. dtibro^^. ^7 5>y7Jil/- h3ft*Sf*b^. 
[0 2 6 5] *?S. >->7Z-)imM<nm&J5&lt> & 

l:Mi^ti&^»«. >7SWk^fi'>75i-MX(i 
^roij§g&£(Drg^£*X5'U-<hLTt$SSL. 5t7> 

->7Z -AWL* -fy->7^-;i/SE«f^ 

[0 2 6 6] ^75>->7 7-;USf^W^pt£|!KLg«0. 
20 0 1 - 1 0 0 Mm. 0? * L<liO. 1 —7 0 Mm. £ £ 
IC» £L-<tel - 5 0 wmlST'fc?). ¥«=!&&^£ 

[0 2 6 7] /7i >->7?-;U^^cOfi]-&«, ^— X 
Bfflf (A) 1 0 OSSSPIC^LT. 0. 1-10011 
SB. !f$L<lil~8 0liSC, Seic»SL<«5~ 
7 OSS0i5§ST"fe^„ 

[0 2 6 8] [jfciQSJ] *KW©Jt«Stt»l!Sai**tt. 

30 v¥>?Vi±.m. mtmitffl. ttmuz) **a,-c<^ 

Tfc«k<^. 8siJQ?N<&£:ft:<rc#Wfi«. -^-Xgtfli (A) 
1 0 0fiftgi5»Z*f IT. 0. 0 1-5 0119. ffiL 
<tt. 0. l~3 0SftgH. Sf.i:HfiL<iii ~2 0 

[0269] «iu©K*!ssy) *»^oamstt»iis 

[0 2 7 0] 7^3-Affii8iHi:l/Ttt. ^{iIB7>»U3 

40 -;u ('t/i'iuxu h-Wf) . 5*-'J n'v-co#ffi 

7.U h-jUTii') . x7.7;bfb^tifc^finj7;P3-;u. 
Hm^nfc7;u3-;u. -t;un-7.» (-t;uo-x. 'n 
= -t;uo— x. u -tJi/D— x. h-tJUD— x. 
T->-^-feJUn-x^<t') . SS^ ^mmuiz) 

[0 2 7 1 ] SEtt&fi^Jrijtcte. B3BttJ»»<t<i:^* 

[0 2 7 2] 5v*JU5e±*«*8t«jatUr»i. ^JA. 
50 (4. ^>->-;l/7V^;P52±fb^ [2. 3-x7ixA 
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-2, 3-v*3 1 ;U>^>, #U (a, a, a' , a' 
-^h?*^- 1. 3-*'>'Jl/» . #'J (a, 
a. a', a' -fh?^W-l, 4- + y'JU» 
. zha + yHMftSft [2, 2. 6, 6-x 

+ 2, 6, 6-rh7^^-4-tKP 

* S/ - e ^ u v >3U^n<&* >fx7f^« 

^2 0 0 2 - 5 0 7 2 3 8 *§-&*HKtt<B7 ^ Wfc 

[0 2 7 3] C*l6«SOJIt«»Jtt- f»TX«rtei± 10 

[0 2 7 4] ffi<0««S»J<B«*r«tt, #JAtf, ^-X$ 
II (A)' 10 0ltBl:»LT, 0. 0 1-5 0Sfig|5 
€&. ffSKBO. 0 5-3 0li»i*» »i:o. 

1-2 oa«»sa©ttBA^as;-e**. 

[0 2 7 5] *^BJ<7D3ffi«Si4«fl§mfi£««, ftffl 

(k>y-H7S>B«c£) , U>*. -f** 20 
[0 2 7 6] 7x.S-)l,Xmttt±1HtZ\** h>y-K 

7i;-m i, 6 -^\^it>v^— ji/- e 

X [3- (3, 5-y-t-^-4-th'D + y7 

-JU-bX [3- (3, 5-y-»iJC,. ( 7^l/- 
4-tHP*->7x-M yat:**-b] ; 0»JAtf> 

huxf u>^j^-^-ex [3- (3-t-y^;u 

-5-^f;i/-4-tKD + y7xz;i/) t'dW*- 30 

h] aifoyXH h u**^c,., 7;u^u>v^--;u 

-b*X [3- (3, 5-y-»ftC 1 . t 7;^-4- 
tHPt'>7i-;H ^Den-h] ; M*tf, 4/U 
t'Jyh'JX [3- (3, 5 -->•- t 4 - b 

■*U> KU*— [3- (3, 5-v-#ttC 
J . J 7M^-4-tHP^y7x-^) 7 a e**- 
h] ^y^xUXU h-^fh7+X [3- 

(3, 5 -y- t 4 - b KD^S/^x-Jl/) 

7ae*-*-H &(!:OC,. s 7Ml/yf h^-JU 40 
^h^*X [3- (3, 5-y-MC^ t 7MJl,- 

[0277] rs>**<bteih»jrc«. t>^-HT3 

>Xf4-tOR«* (4 h4^f>. ^>*/-fJM"* 
7xy*y&i:^IfilLT^Tt<kt^, 2, 6, 

6 -^h^*^;ue^u . ex <mj, t- h 

7Xtt'<>J'C,., 7;u+;ue^'j ->*>) c T . : . 7ju* 

l/>y*Jb*>8X7f;KW^Il b'X (2. 2. 50 
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6, 6 -fh7/^l/-4- tr^'J^JU) — 

-fc/t$r— K hfci: ; b*X (1. 2, 2, 

6, 6-^>^^WP-4-h!^ l JyiW t/^- 
hL 1, 2-b*X (2, 2, 6, 6-fh7/f^- 
4 -tfy^ij is )l>*'* is) >, 7x-Jbt7^7 £ 
>. N, N' -y7xXJl/- 1 , 4 -7xXl/yy7 * 
>, N-7x N ' - o^xJU- 1 , 4-7 

x-l/>y7i>&<!:^Sn^ 

[0278] u >*s&3tj» <xaifcfl:i»jt») k»4. m 

Atf, hU<VfyWX77'fh. huxy-^7x 
-A*X7 7-fh, y7xXMVT'>W777 / f 
K 7xx;i/yWVryMX77^h, 2, 2-*^ 
l/yb'X (4, 6-y-t-^7xXjH 
^X77^h> 4. 4' -yf Jr>t:7 <3-*?JU 
-6-t-7 / W7xXJl/) yh'JTyWX77^ 
K MJX (»teC 1 . t 7iWl/7xX^) ^77-f 
H#JAte\ h'JX (2, 4-y-t-y^7x- 

;W *xxr<K MJx (2 - t -^;i/-4-^^ 

JI/7XXJI/) ^777< K HJX (2, 4-y-t- 

7=UUXxXJU) ^x77-fh&a> (»iec 3 . 6 7;u 
+j|/7x-;H Xx-j^x^r-f H^Jx-tf, b*X 
(2 - t -7>^7xXJI/) 7xXUX77^h, 2 

- t -yW7x-Jky7xXMX77^f h&<!f] > 
MJX (2 W\*ri/)U7 ^X77^h, 

ex (c.-.tju+^tu—jm ^>*xuxu h-;u 

y$X77-fh [M*tf, t'X (2, 4-v-t-^ 
;UXx:=Jl/) ^y^X'JXU h-Jky^X77< K fcf 
X (2, 4 t -y'T-Jl- 4 - ^fJb7x-Jl) ^ 

>^X'JX'Jh-^y*X77<h, t:^ (2, 6-y 

- t 4 -/f^7xXJH ^y^xUXUh 

-jk/^7 7 7 1' K ex (y^7i-^) ^>^x 

'jX'Jh-Ay*X77-fh«t(!:] . h'J7xxWX 
7x-h*S«a 4-7xy^y-9-a- 
(4 - b K □4 1 y7xx;i/) - p - $ *-j|,;t*->- 
3, 5, 8, 1 0-fh7t+^-4, 9-y^X7 7 
ea[5. 5]^>x^?>, MJX (2, 4 -:>'- t -7 
fj|/7xx;H zfrx:7x-l-fr<>£) . y^7tNh 
££r^#J (M*tf. fh7 + X (2, 4-v-t-y-? 
;[/) -4. 4' -e7xXl/>yt^7^t^fh, T" h 
^*X (2. 4 -v- t -7>;U- 5 -*3=-;U) -4. 
4' -k'7xXl/>y^^7^t-f hftt') 
n^ e »J>*ScJfeHtt. ffl«\ MC 3 . ( 7J^7x 

-;i>g t-7f^7xxjn-) ^Iti^, 

[0279] e h'o+y >**fbi»±»Jictt. B*i*.t4\ 
2, 5 -y- t -yf ;i/t Ka*; >&if^t$n, 4 s - 
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- I- ft*. 
[0 2 8 0] Cftfc©tt<kBlt»tt*a-CXtt— aeu: 

mm-fit®)* 0. 0 l~5fig%. *?£L<liO. 05- 
3fi»%. 0 . l-2liXi«OKBil^llR-e 

[0 2 8 1 ] *8BaKJIBttaflfaj£«gtt. 7 

t- h 7 7JU^-ax^l^>. 57 DD h U 7MDIfl' 
>. t*— 'J x >7JU^"7'f H. ^t7MDya tfl/ 
>. A-7JU:*07JI/*Jl/k'xJUX-f;U&<h*<7}:7 

x^u>, -/obfux 7 57 U u- h&<h*ro#; 
a^-tt^y ■7-<hcDftm-&ft7!)5$sft*„ zL<r>&ott? 

U>\ #'J57cm H "J 7Jl^^-ox?l/>, *iJt-Uf 
>77l/2f-7-f hV«tt*<0*»m^ ; x- h77Mnif 

vy-^.^v )V^u-fu\ivy^k^^ 7-Y=7VA 20 
^- d x^ U > - A— 7 JU^- □ 7 t' x;i/X— =r 

&m-£#wm7sk£tiz>. zftzoy ymm&t, -it? 
[0282] me 7 swtfiLtt 

<fc<. {*J*J;£. 10~5 0 0 0 /imgf, 

Jf$b<«l 0 0~ 1 0 0 0 wmgjS, $e.(C$f^L< 
1 0 0 ~ 7 0 0 MmggT'SioTfcJ:^. 

[0283] yymmmm<D^m^ istastt 30 

8ffltiflJ*'&4 J 0 . 0 1 ~ 1 0lt%lg, Jf*L< 

0. i~5il«ga. $i^Jcif*L<fio. i~3l 
[0284] setc #sew©»«mwi»»fifcfctt. 1 

. mm7*.ftm&&&%\ [x#* (x 

t-7 U y->';H7>fJk 7^ U >B£57'U is s J)V 

xt.-x-ju. s ? >B£57'U i/vjuxxf-'p. a— y-r- 

sf^li-'/'J Xfc^tt. itGtotti:] . 

»*J. Si^L *&3I. nTffl9J. tftSJ. «*&&*]. Jl 
Mffl. 58?&fflft<!:*<*tfSft*. 

[0 2 8 5] *5B9l©tt««fettlf»l**9tt. 
ffiMttttg. HUtt. WJSM4Rtftt»«ttK& 
|S]±£ti--5/t#. 3fe«HWlC«fc05fcK*ftTV»Tt)J:l». 
*«JWHtt. #IRNi«**»J (ffittfc* 

[0286] «tt«**atuT»i. ti^^mm. 7x 
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7t?'J75K. 7?§^#'J I7vT 7U, ^'J7 
iz ij □- MJJU&<i:<a7 57 UJHItIg&£> ttZtm^T' 

[0 2 8 7] &mmvtx9M<D3** 

1i?7.7V-t. -?-f*K ^777^ K SSI 

[o 2 8 8] t»tttt**ffll»:»a. *—&>7?v9. •> 
U*. #7Xfc*-X\ ^77,J». SJPh'7 7 

-ya- (#i*j;f. iji-F^7X7 7</wj:f) . y-r 

/N'U^AS?) . ft^J»* (0iJx.«*. ^{k^r-f */«£if) & 
i'^^ftS. 

[0 2 8 9] Cft^05t*SUti. ^ffiT-XtS-aJW±m 
tt, ^7X11. *-#>«**«*tf&ft. »*b#«H 

[0 2 9 0] 3t«ffll*ffl^**ft. MW&®mW.f&®>* 

cofc.mM<Dm^\t. o. i~6oii%, 

L<tt0. 3~50li%. $^Hj(fSL<«0. 5~ 
[0 2 9 1 ] Cfte©**#J©ffi>l»-Sfc-3Ttt. £>S 

«, x#+->^<t^^. is^y&it&ffi- =f-**-v% 

A^tf £ft-i>„ 
[0 2 9 2] TtflS^iJiS. S«IieiR*:SiJX«^S«LLSS'it;«t 

o. iR*«&3!xtii*ffl&s£ftTt>T ! fc«fc^. 'wmnm 
[0 2 9 3] efffl$ft*«isnt*ffiaia3WxttiR 

<li0. 0 5~2li%gST*5. 

[0294] *f£m<omm.mt* ti&mm\z®m&M<z>8t 
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t* o r t> ^-*®m&%}MkffnzMmtT'g . yj — K 

[0 2 9 5] (ttffi1£WKia)S««>8)fi«ft] 

Tt>«k<. ^-xwitt. mmmt. mmvumt. 

K'J y e>^i»it»J^»«i©«ini*At*t*«fflro 

55?feTfi*-r*^iCJ:OBI«-C**. PUH (1) 

wajuT^uy H6n«ufca. i«»-r**j*. (2) 
© i x ii 2 et± * fi»tt & tf 75 ffi t* am m t- * 

-5. Sec. »M«tJ:«^U-y h©Hifi*teiLT 
tt. (1) fc*ffl*»<fifc#*fcKSMfiaLfc»l::. 
»SSiJfi£#£rl-&-r£§Sja:Sf£. (2) *X7 7-tfWb 

*fflRtf#*:7 7-tfWb**l* (Hi; 7^- HttIT') 
H0#rg£-f £>§!!ig?j?£. (3) *X7 7-fc*>-fb£feRtf 

*X7 7-fc?>{fc^j£ (»]<*© 7 -r-MfcHT) ffi&S 

ft (^>-tf>. h;l/X>. =£->U>. i7DD^>-fe*>. 

>ua) &ttm%>m£LTwmmiz&-&LT*>&<<K z. 

T. ^-X^Bitf>*#&# (W*tf. #'JXX7\JUJM»m 
0-»X»4^«St»« l 'Lfc»tt#) toCOBic^ (««B 30 

[0 2 9 6] ft*5. A> h* U >{f<Dm&fr*>> imsitf; 
[0 2 9 7] VXS'-Ay^tCtt. CflAtf. (a) 1— 

(b) »»»»«tif»»«i*#fc«i«*n& 

?^-yt 7 f, (c) #«*Hfftt£WltttMJBXll&* 

(e) ^-Xgtflf tftflgttliJc; 
(f) ^-^WHiW-Wt^fSttWiStWIStt^^tlf 50 
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m%Vll$.ft £ T-mtiL £ ftfc "7 X * -/X y ^ft £ & 
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